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MOTOR-TUNED  50-KW  AMPLIFIER  . . 

Collini  frontmitter  con  be  placed  in  operation  on  ony  Iraquency  tram  4  to  26  mepocyclet  in  le»  then  one  minute 
(tee  p  70) 

OUR  BUSINESS  IN  I9S0,  by  Wallace  B.  Blood .  .  ** 

Facts  and  figures  about  the  last  20  years,  ond  some  predictions  tor  the  future 

CONTINUOUSLY-TUNED  SO-KW  TRANSMITTER,  by  J.  L.  Hollis .  70 

Permits  bigh-etticicney  operation  on  ony  frequency  from  4  lo  26  me 

VERSATILE  X-RAY  INTENSITY  METER,  by  Williom  B.  Lurio  .  74 

Direct-reading  roentgen  meter  consists  of  loniiotion  ckomber,  electrometer  tube  and  amplifier 

MICROPHONICS  TESTER  FOR  VACUUM  TUBES,  by  Norman  AlpoN .  7B 

Built  of  stondord  loborotory  equipment  for  quontitotiye  nbrotion  testing 

THE  ELECTRON  COUPLER,  by  C.  L.  Cuccio  and  J.  S.  Donol,  Jr .  BO 

Esperimentol  two-conity  amplitude  modulator  impro«as  frequency  stability 

IMPROVED  C-R  PHOTOGRAPHS,  by  Norman  Fulmar .  .  B6 

Single  picture  shows  both  electron  boom  trace  ond  pertinent  nototions 

FOLDED  SIDEBAND  MODULATION,  by  J.  L.  A.  McLaughlin  .  BB 

Communication  system  occupes  less  spectrum  space  then  the  message  information  and  eliminates  heterodynes 

SIMPLIFIED  MULTISTATION  INTERCOM  SYSTEM,  by  Andrew  Vincent  .  92 

Requires  only  two  wires  and  ground  for  complete  privacy  between  any  two  stations  omong  eight 

TESTING  EYE  MUSCLES,  by  E.  R.  Powsner  and  K,  S.  Lion .  96 

Low  noise  d-c  amplifier  provides  99  db  gain  for  recording  eyeball  potentials,  useful  in  evaluoting  muscle  fatigue 

CURVE  TRACER  WITH  ELECTRONIC  GRAPH  LINES,  by  J.  W.  Bnlde,  J.  C.  Bregnr,  K.  Chopman  .  100 

Speeds  production  testing  of  bandpass  units  by  producing  calibrated  graph  lines  directly  on  c-r  screen 

D^  AMPLIFIER  USING  AIR-COUPLED  CHOPPER,  by  Curtiss  R.  Schafer .  104 

Gives  stabilised  high  goin  for  weak  direct  currants  in  prospecting,  logging  oil  wells  and  biophysicol  research 

COMBINING  POSITIVE  AND  NEGATIVE  FEEDBACK,  by  Jahn  M.  Miller.  Jr .  106 

Includes  circuit  for  low  cost  two-stage  audio  amplifier  using  combination  feedback  principle 

MEASURING  A  VARYING  FREQUENCY,  by  R.  L.  Chose .  .110 

Uses  predetermined  counter  system  and  crystal  standard  to  count  cycles  in  known  time  interval 

NOISE  FIGURE  CHART,  by  Eugene  D.  Jarema .  114 

Eliminates  computation  usually  required  lor  noise  figure  determinafion 
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EL-MENCO  CAPACITORS 


UNDER  STRAIN 


In  capacitors  performance  on  dielectric 

strength  to  withstand  strain.  Ihd^>rc  Et-Menco  capaci¬ 
tors  lease  the  factory  they  nlV  pass  seserc  tests  for 
dielectric  s;rength  —  at  JmAU  the  uvrihig  toUugt, 
insulation  resistance  andWr  capacity  salue.  tl-Menco 
fixed  mica  condensers^Vet  and  Iseat  strict  Army-Nasy 
standards.  That's  why  you  can  rely  on  El-Menco 
performance  in  yo^l^roduct. 
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A  STANDARD  CELL 
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IMMEDIATE  DELIVERY 

IN  ANY  QUANTITY  i 


POSTFREE  ! 

IN  THE  UNITED  STATES  &  CANADAi 


SPECIFICATION 

THE  MUIRHEAD  MINIATURE  WESTON  STANDARD  CELL 

E.M.F.  101859  VOLTS  ABS  IIOO  W  AT  20  C 

TEMPERATURE  COEFFICIENT  40WAC  APPROX. 

DIMENSIONS  3r  x  ^  x  T  OVERALL  [9  8cm  x  2-2cm  x  2-2cm] 

WEIGHT  2i  oz.  [70  gm] 

MOLDED  CASE— WITH  PANEL  AND  CHASSIS  FIXING  HOLES 


MOUNTING 


Our  oUi*r  of  Standard  Catli  will  intarast  you.  Writa  for  litaratura. 


ORDER  BY  CABLE  —  PAY  BY  YOUR  OWN  DOLLAR  CHECK 


MUIRHEAD  &  Co.  Lm. 

PRECISION  EII  CTKICAI  INSTKll.MIM  .MAKl  KS 

BECKENHAM •  KENT- ENGI  AND 

Telegrams  and  Cables:  MUIHHI-ADS  I  I  Ml  RS-I  Nl) 


MUIRHEAD 


ItlCTHICAL  INSTnUMtHTi 


ILECrtONtCS  -  Morek,  ?9S0 
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S{Hvialization  — and  only  specialization— can  keep 
manufacturers  abreast  of  today’s  resistance  nt'eds. 

I'he  constantly-jfrowing  multitude  of  resistor 
applications  demands  full-time  concentration  on 

rt*sLstance  pnKlucts.  IRC  has  concentraUxl— for  25  years  ! 
H♦•sldt;— 'I'he  widest  line  of  rt>sLstance  pnnlucts 

in  the  industry:  parts  desi^mHl  to  suit  sjiecitic  circuit 
requirements  in  virtually  every  typt‘  of  application; 
unbiastxl  recommendations. 


lOW-WAHAGf  WItf  WOUND  lIQUIlf- 
MINTS  or*  m«t  by  IRC  Typ« 

BW  Wir*  Wound  RotHton.  Excnpitonol 
low-rongn  ttabiRty  ond  •conemy  tuil  IboM 
imoll,  compininly  bnutatnd  rnthtort  to  um 
in  innton,  onolyinrt.  calbodn  bios  rnuttort, 
tolnviiion  circuMi,  low-rongo  bridgn  circuits, 
higb  stability  attanuators,  low-pownr  igni- 
Non  circuits.  Otoch  coupon  for  tuRoWn 
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olfart  mony  od- 
vontagai  to  anginaart  and  purehcting 
oganlt. '  Ih  modam  diomatar  tUa 

faolurat  a  ona-piaca  dual  contactor  of 
tMn,  high-ttratt  aNoy;  umplHlad  sbigla-uiiit 
coMaclor  ring;  moldad  voltaga  bafflat;  and 
tpacial  broM  alamant  tarminol*  ItMt  wUi  not 
iootan  or  bacoma  rtoisy  vrhan  bant  or 
loldorad.  Inaaasad  arc  of  rotation  pro- 
vidas  tama  raslstanca  ratio  a*  iorgar  IRC 
control*.  Sall-*pray  motariol*  ora  amployad. 
Complata  machonizotion  in  monufactura 
otswra*  obtolwta  untfomiity  ond  provida*  a 
dapandobla  sourca  of  tvppfy  for  (moH 
control  raquiraniant*.  Coupon  bring*  you 
full  datoH*  HI  Catalog  A>4, 
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important 


powar  ora  ;  raqairad,  Typa 
MVX  Wgh  olMae,  Mgk  voftaga  riditari  offwd 
axcapNoaol  liaWHty.  Comtructioa  la  iWfar  to 
thot  ed  Typa  MV,  but  diitinctlua  tarminol  parmit*  > 
awunting  tbroagb  a  bola  in  mogiiiag  block  of 
Miauloting  oMtarlol  witbowt  taroMool  iotarfaraaca- 
long  ra«i*tonca  podi  par* 
"**1*  ****  ^  tiigb  vottaga 
'  '  ^  ON  rmthtor  wMla  kaaplag 
voltaga  par  unit  langth  of 
path  comporotlvaty  low. 
^  K  Ckack  coupon  for 

Sm  Catalog  C'2. 


IN  CRITICAL  NIGH.FRIQUfNCY  CIRCUITS,  Typo  MR  Higli  Praquancy 
Ratbtar*  olTar  dapandobla  parformonca  and  unutuol  *tabiiity.  Spadol 
raiiitonca  fNm  on  a  staotita  caromic  form  provida*  o  itabla  raiblor  wHb 
low  inbarant  inductonca  and  capacity— antiraly  tuitobla  for  brood  bond 
RP  omplWar*,  RF  probat,  dummy  load*  for  trommittar*,  lalavition  lida- 
bond  fUtar*,  radar  pulia  aquipmant,  and  olbar  circuit*  involving  *laap 
wova  front*.  Sand  coupon  for  Bullatin  P-l. 


When  you  have  apecial  need  of  maintenaitce  or 
experimental  quantities  of  standard  resistors  in 
a  hurry,  simply  phone  your  local  IRC  Dis¬ 
tributor.  IRC’s  Industrial  Service  Plan  keeps 
him  fully  stocked  with  the  most  popular  types 
and  ranites— enables  him  to  itive  you  'round- 
the-comer  delivery  of  small  order  requirements. 
We'll  gladly  send  you  his  name  and  address. 
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205E  •#«ki«iicy  60% 
Power  lino  fe  Antoniio 


EIMAC  TUBES  CHOSEN  FOR 


COLLINS'  so  KW  CW  TRANSMITTER 


Mtrth,  »95«  -  ELECTRONICS 


CW  communications  transmitter  typo  205E  is  an  outstand 
ing  otampio  of  onginoenng  craftsmanship  by  Collins  Radio 
Designed  for  military  and  civilian  service  between  *4  and  26 
Me  the  205E  will  provide  50  Lw  CW  output  with  remarkable 
economy  from  the  Standpoint  of  both  power  consumption 
and  tube  cost 


Overall  efficiency  of  the  transmitter  through  all  stages,  from 
the  230  volt  power  line  to  the  antenna,  is  55 to  60 *o. 


Collins  engineers  say,  '  We  can  attribute  the  largest  per¬ 
centage  ot  this  performance  to  our  use  of  Eimac  tubes  The 
3X2500A3  tnodes  operate  with  low  filament-power,  and 
their  high  power  gam  and  high  efficiency  permit  economical 
exciting  equipment  Further  power  saving  is  effected  be¬ 
cause  of  the  simple  air  cooling  requirement  " 


You  too  can  take  acivantage  of  Eimac  tubes'  functional 
design,  economical  operation  and  higher  performance 


Complete  catalogues  covering  operational  data  and  charac¬ 
teristics  on  all  Eimac  tubes  are  available  without  charge 
write  today 
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Cotiiil  tpactis  molded  ol 
-Iffton  by  Cftne  Pjcking  Co , 
ChKj|o  llhooiv 


Thm*  n«>w  coHiial  trHiwmuiHion 
line*  8|MHx*ni  of  Du  l*ont  “Teflon” 
tetrafluoroethylene  reain  give 
WOK-tv  the  ultiiniite  in  effieient 
jterformHiu'e. 

The  tlielectric  con»tant  of 
“'reflon"  (2.0)  i«  «mly  one-third  a» 
high  an  that  of  ivramic.  'Hua  aim- 
plihea  elinuiuition  of  reflectiona 
cauaeel  hy  inija*<lan«‘  diaeontinui- 
tiea  intnalut'eni  at  each  inaulator. 

Total  lamer  loaa  ia  almoat  aa 
anaall  aa  it  would  b«>  with  no  inau- 
latora  at  all!  ITiua,  the  eflk'iency 
of  the  8f»0-fiH)t  line  ia  boeiated  from 
06.1' ,  for  cimventional  ajwcera  to 
76.4' ;  for  “Teflon."  jiermitting 


the  atation  to  *)perate  at  a  lower 
f)ower  level. 

The  toughneaa  and  reailience  of 
“Teflon.”  in  addition,  aimplifiea 
inatallation  of  the  line.  And  it  haa 
the  higheat  heat-reaiatance  (aervea 
up  to  5()0""F.  i  of  all  commen-ial 
thermoplaatica. 

"Teflon”  ia  aupplied  by  Du  Font, 
in  atandard  ahaiwa  (roda,  tubes, 
sheets  and  tape).  Or  we  will  rec¬ 
ommend  moldera  or  fabricators 
who  can  supply  finiahed  parts  of 
"Teflon.”  Write  today  for  more  in¬ 
formation.  Our  technical  staff  w’ill 
l)e  glad  to  help  you.  K.  I.  du  Font 
de  Nemours  &  Co.  (Inc.i,  Folv- 


chemicala  Department,  Plastics 
Sides  Offices:  350  Fifth  Ave.,  New 
York  1,  N.  Y.;  7  S.  Dearborn  St., 
('hicago  3,  III.;  845  E.  60th  St., 
law  Angeles.  Calif. 
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CO-AX  SPACERS  OF  “TEFLON”  HELP  IIVI\  1 1 
EUMINATE  REFLECTIONS . . .  INCREASE  EFFICIENCY 


N«w  spacers  of  Du  Pont  ''Teflon''  boost  WOR-tv 
transmission  line  efficiency  from  66.1%  to  76.4%. 
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Another  Engineer’s  Problem  Solved 


SUBJECT: 

PROBLEM 


8000  Volt  Radar-Indicator 
Power  Supply 

To  design  a  400  cycle  power  supply 
to  the  folowing  specificotions: 


Input  voltage 
Input  frequency 
Output  volts 
Output  current 
Output  ripple 
Regulation 
Vibration 
Altitude 
Size 
\\  eight 

rem|H-rature  range 
llumiditv 


115  VAC  ±  10  volts 
400  cycles  _i.  lO^'J- 

80(H)  vix: 

3  milliamperes 
1% 

80  volts  per  ma. 

Air  Corps  specs. 
50,000  feet 
Small  as  possible 
Light  as  possible 
— 65'=C  to  .  85  C 
95«';. 


SOLUTION 


The  oil-filled  construction  used  in  our  HiVolt  Power  Supplies 
is  ideal  for  high  altitude-high  voltage  operation.  Expensive, 
heavy,  and  bulky  individual  component  containers  are  eliminated.  Only  two  high  voltage, 
corona  free  insulators  are  required.  All  spacings  can  be  reduced.  Humidity  is  no  problem. 


The  4(K)  cycle  72(K)  V'RMS  transformer  uses  a  Hypersil  core,  but  due  to  the  superior  insulat¬ 
ing  characteristics  of  the  silicone  fluid,  the  size  and  weight  is  materially  reduced  over  a  core 
and  coil  operating  in  a  container  pressurized  to  1  or  2  atmospheres.  Silicone  fluid  was  used 
rather  than  mineral  oil  as  it  remains  liquid  at  — 65®C. 

Two  2  ma.  output  lZ2  rectifiers  are  used  in  parallel.  The  filter  capacitors  are  Plasticon 
Glassmikes  (Type  AS(i).  They  are  approximately  1  '4th  the  size  of  an  equivalent  I0,(K)0  VIX^ 
paper  capacitor. 

The  finished  power  supply  measures  3-3  4  x  3-3/16  base  by  5-1  /2"  high,  plus  2-1  /2*’  high 
metallized-glass  terminals.  To  eliminate  voids  the  can  walls  are  flexible  enough  to  take  up  the 
differential  expansion  of  the  silicone.  The  total  weight  is  3  1/2  lbs. 

It  is  estimated  that  a  conventional  supply  built  on  an  enclosed  chassis  would  iKcupy  2-1/2 
—  3  times  the  volume  and  be  4-5  times  as  heavy. 


I 

i 

I 

I 

i 

I 

I 

I 

ft 

i 


VC'hat  is  YOUR  engineering  problem 

Your  inquiries  will  rtxreive  immediate  attention. 

•  •  • 

We  manufacture  a  standard  line  of  Plasticon  Capacitors,  Pulse  Forming 
Networks  and  High  V'oltage  Power  Supplies.  Write  for  our  catalog. 


{'^ondvnsvr  J^roduvis  {'lompanif 

1  37  5  NORTH  BRANCH  STREET  •  CHICAGO  22,  ILLINOIS 
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"REKAKH"  IMI  Of  f.M.  2-WAY  RAMO 

vilk  rivtivtiMMry  m«  tugiMart^  at 

Metofole— rtM  WarM't  iorgtst  loborateriat  dtvolo^ 
airittivaly  ta  Mm  davtla^nirt  af  rodit  (Mwiiwii- 
(•tiwH  tytlMH— tfMMbih  M  rim  Md  fw  ev«r 
tvtaty  yoart. 


and  again  by  city  after  city  for 
superior  adjacent  channel  performance 


TYPICAL  Rt PORT: "In  compliance  with  teit  requirements,  Motorola  Inc 


).  The  Motorola  mobile  equipment  selected  the  155. 73  me. 


channel  station  was  noted  even  when  the  mobile  unit  was  o| 
iniincdiatc  vicinity  of  the  othet  transmitter.”  i 


'emitters 


*erv,cej. 


amply  ^ 


°  'Modern 
fire  n 


.  .  .  of  yottr  lont^-terrn 
inttsfmtfir  PROTKC- 
TiON  .it,‘iinst  ohsoles- 
ivwtv  for  nuny  ytjrs  to 
iom<f 

Specify  Motorola 
"Rfsfjrch" Lint  for  ptr- 
wjurnce  ///  fm  i-way 
radio  opirjtton. 


police  c 


I 

J 


J 


HOW  READY -A  COMPLETE  LINE  OF 


AM 


AM 


lA  r' 


Naw  Cant<«t«k  MU^I  1  leiAa^m  C»n«t*l  — 

IHt,  iiriKir  unit  pUm  typr,  untip{«rd,  ri|tht. 
t»m  unit  pUin  tipc.  uniapprvl  B>>th  •  .fli 
tinicly  thitit 


N«w  Canfiolab  M«4al  2  ■•diakm  Cantrol  — 

(Knlriil  »b.>«n  n  i  tinglr  unit  twitvh  hpt, 
lapprvl  (.»nt«>l  has  single  shaft. 


N«w  Cantralab  Ma4al  I  lodiekm  Cantral  — 

this  cuntrul  is  a  twin  unit  switch  type,  un¬ 
tapped  It  has  a  sinftle  shaft. 


1 


i^A  \nVi  ,ts  xo^^' 


Ht'N  :n”"t 


'•  J  i6>  ‘  T 'scvto  V  coi^ 
,^v  rl.t\A  ot  ,  coi'ce*'- 

j,sWf''-‘=  ];viAi'^'‘^  C  j,^n\c 

Ir::?-'""'" 


\ 
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CONTROLS  TO  MEET  EVERY  DESIGN  NEEDI 


TV 


, 

I  Y' 

I  AM  f| 


FM 


I 


''.  aO 

' *  I n  k  »>'' 


Ilk*' 

:!"■■'■  .. 
Hearing  '  Miniature 

Aid  I  Electronic! 


0  ^ 


New  CenTrolob  Model  3  Rodiohm  Centrel  — 

I.eft,  r»in  unit  pUtn  type,  front  section 
lipped,  nshf.  rein  unt'  seitih  tsTie,  rejt  sec¬ 
tion  tipped  Both  units  hi\e  concentric  shifts. 


Cenfrolob'i  Model  "R"  todiobm  Control  — 

This  control  is  wire- wound,  }  witts  Linnr 
tiper  Resistince:  2  to  10,000  i.hms. 


Centrolob's  Model  1  Rodlehm  Control  -• 

Mreiel  I  Ridiohm  control  avtl^l<  U*  plain 
or  switch  types  No  larapi  than  a  nipy t 
Rated  1/10  Witt  Ideal  nuniaiute  usc». 


Cwntrolob  Printed  Electronic  Circuit* 

971  —  Ampx  -  ihttT  luhc  H  t  ('  implihrr 
4J-e  OirriAir  —  I’  I  (  mtrcMAfir  (oupliriK  plAlc. 
47-77  ViRiK  At  iNiii.RAKik  —  fur  TV  ippliiAiion 
4J-14  —  C  rRAMK.  I'l  ATf  0>MP»>NfNIA  —  f.ir  u\c  in  ||.»- 
po»<i  minuturr  rlotroiiu  rtjuipiiiriil 
4i-17  Miiori  2  (ori'iAii-  (m  snull  nr  portAhlr  wt 
ippticjti<>n\ 

•44  PrNiiiiir  (oi  iMAir  Apnuli/ril  P  I  (  loupliii^ 
plirc 

41-4  Pit  Fri  PiinitU  tlfdmnii  (inuil  lilirr 

Centralab  Capacitor* 

41-J  W  Tim  iA*  iii  Kapa  lipiulnfA  t..r  iis<-  »iicic 
lrni|<riAtutr  tompniAAlinn  i>  umnipnrtRiit 
41-4  l«  l>iv  Ml  K Ai’A  niiniAlurr  (rrjmii  h(  ijpjiiiniA 

41-10  Ml  V<>  Kapa  tlifih  Aolljftr  rApjlItiilA  fnt  I'V  ippll 

(RiKin 

•4S  <  r*  AMIC  TRIUMrRA  (  Rl.  ttiniinrr  IRIjInf; 

••t  —  Ml  Vii  K  APS  t(»f  1\'  ippIlcltlMfl  Vot 

tohKrrs 

Look  to  CENTRALAB  in  1950! 

iiuiuAtrA  It  \iHi  rr  |'UiU)iii;i;  ikaa 
iiMiipIctr  iiilurnutaHi  un  all  (  Kl 


TT  CAPACiroRA  trmperature  compenAatini;  capaci- 

liirA 

114  (  APAiiTiiRS  —  hif(h  Aolia/{c  taparitorA. 

47J  KI  Ml  Kapa  trt-i)  ihiu  (apaiilorA 

Centralab  Switche* 

4S3  MU>r  s«M(ii  applies  to  AM  ami  PM  A«'iithin>: 

llllUltA 

•  ro  1  fvrR  *o»in  II  —  shoKA  imlrmnK  comhinalionA 
49*  Kill  ARY  MR'nrii  aaIk-iiuIk  appluation  diaitraiiiA 

7JJ  Sir  n<  II  (  Ai  Ai  iH<  —  fatlA  on  (  Rl.  s  tompiric  line  of 

MR  III  h<  A 

Centralab  Control* 

4J-14  Mnnri  1  Raiikiiim  noilil  s  smallrAt  tommer 

iially  proiliiiej  lontrol 

Centralab  Ceramic* 

467  C'rRAMic  Capacitor  Dififctkic  Materials 
710  <  IRAMU  I  AiAKKi  f  Rl  Alralite,  ceramic  priKlucts 


l  irAt  in  component  restanh  that  means  locRcr  costs  for  the  electronic 
ecjmpnK-nt,  let  (  entralab's  sales  and  tn^ineerin);  service  work  with  you.  loi 
prcHlucts,  ^ef  in  touih  with  your  (  eniralah  Representative.  Or  write  direct. 


Choose  From  This  List! 


I 


KINNEY  Vacuum  Pumps 


when  vacuum  is  vital 


Kinney  High  Vacuum  Pumps  are  at  work  in  all 
phases  of  low  pressure  processing  —  in  the  produc¬ 
tion  of  television  tubes,  titanium,  penicillin,  elec¬ 
trical  condensers,  coated  camera  lenses,  dehydrated 
foods,  and  Kores  of  other  products.  Their 
dependability  and  high  pumping  speed  have 
helped  bring  vacuum  out  of  the  laboratory  and 
onto  the  production  line.  Kinney  Pumps  are  es¬ 
tablishing  important  records  both  for  length  of 
service  and  economy  of  operation.  They  ore 
virtually  a  "production  must"  whenever  processes 


require  fast  pump  down  to  low  absolute  pressures. 

Pcrformanc*  is  the  big  reason  why  Kinney 
Pumps  are  so  often  specified  "when  vacuum  is 
vital".  Perhaps  they  can  help  speed  YOUR  proc¬ 
esses  or  improve  YOUR  products.  Write  for 
Bulletin  V-45,  describing  the  complete  line  of  Single 
Stage  and  Compound  Vacuum  Pumps.  Kinney 
AAanufacturing  Company,  3565  Washington  St., 
Boston  30,  AAass.  Representatives  in  New  York, 
Chicago,  Cleveland,  Houston,  New  Orleans,  Phila¬ 
delphia,  Los  Angeles,  San  Francisco,  Seattle. 


Foreign  Representatives:  General  Engineering  Co.  (Rodcliffe)  Ltd., 
Station  Works,  Bury  Road,  Radcliffe,  Lancashire,  England  .  .  .  Hor- 
rocks,  Roxburgh  Pty.,  Ltd.,  Melbourne,  C.  I.  Australia  .  .  .  W.  S. 
Thomas  &  Taylor  Pty.,  Ltd.,  Johannesburg,  Union  of  South  Africa  . . . 
Novelectrk,  Ltd.,  Zurkh,  Switzerland. 
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Typi*  »f  a-OMhtoixIiiig 
nt*nl  in  portobl*  otcHlopfopK* 
•mpleying  •  n***  tbr—  incti  twbn. 
lb*  On  Mon»  Typp  3«P-A.  Typ* 

JP2  provl^M,  pood  *pn»llMty, 
boloncnd  dnfiMtipn.  and  oibof 
p*»lar«ian<*  ♦•a*a»«  uiwally 
ioiind  onty  in  imtnnnantt  tmptay* 
ing  o  fWo-incb  n*ba. 


Typ*  >04  W-A  !»•»  iiondord  o< 
paf4onnoncn  in  modorotaly  pricnd 
otdilographi.  Oifnr*  tuck  ed- 
voncM  at  mony  liinat  iutl  tcroan 
•npomion  a4  tw««p  and  unrtieal 
tignol;  complata  potikoning;  high 
iontUivity  at  3,000  voht  occntw^ot- 
ing  potontiol  high^piin  o<  and 
d<  cnnpWinn;  bath  drivon  and 
rocwrmnt  twpt.  tync  limiting. 


Typa  350-AN-High-uoltoga 
opnrotion  and  high  light  autpul 
lor  ttudy  of  trorwianl  tignob.  Now, 
extramaly  ttaW*  twoap  eireuW 
providM  good  linnorhy  wm»  h» 
•nth*  ronga  ol  twonp-tlma  InUr- 
vob  from  S  tocondi  to  10  micro- 
Mcondt.  Contoint  bviMn  voitagp 
calibrator  ond  o  vorioty  of  Input 
connoctiont. 
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S  CK.  TO  100,000  CH. 


10  DU  MONT  FEATURES 


OSCILLOGRAPHY  THROUGHOUT  THE  SPECTRUM  i  . 

int  5KtcrKU/vi  j  Once  again,  DuMont  paces  the  modern 

art  of  oscillography  by  extending  the  operation  of  oscillographs  over 
the  entire  frequency  spectrum  from  d-c  to  over  100  megacycles,  for  the 
study  ol  new  and  broader  fields  of  industry  and  research.  In  a  group  of 
i^w  instruments  covering  this  entire  range,  superior  circuit  design  has 
boon  expertly  integrated  to  give  each  instrument  optimum  perform¬ 
ance  in  Its  particular  category  of  applications. 


I 


I 


lOAHC 


lOOMC 


L^^J^^DING  DEVELOPMENTS  IN  CATHODE-RA  Y  TUBES 


ryp#  3t^4-N*w,  flot  foc# 
thr«»-inch  tube  permitting 
operation  from  balanced  de¬ 
flection  circuits.  High  sensitivity 
ii  provided  despite  extremely 
•  hort  overall  length  of  9'» 
inches.  Specially  designed 
deflection  plates  minimiie  pat¬ 
tern  distortions. 


DC  TO  OVER  100  MEOACYCLES 


S  CPS.  TO  10  MEOACYCliS  5  CPS.  TO  »5  MIOACYCliS 


S^Miol  Typ*  -  A  ip*«to»y  coii- 
ilTvclad  eolt»ocl*-foy  oKiHoflfoph 
MuHrating  th*  po»>>l«  apptico- 
tiom  ct  a  high- 

^In.  w(d*  bond  omplifiw  hovJnfl 
a  frpqxiicy  ratponM.  wtihin  3db, 
from  <»<  to  ow  100  magocytloa. 
Swoop  tpoodt  at  foit  a*  100 
iMchot  par  microtacood  will  bo 
obtorvod  on  tbo  Typo  5Xr» 
Catbodo-roy  Tubo. 


Typp  2P4-ldow  WpMroqMooey 
otciNograpb  ompteylng  lb#  lonob 
tWo  Typo  5XP-  Cotbodo-roy 
Tuba.  Soteetloo  moy  bo  mod#  •* 
Ibo  roof  ponol  for  occoloroHnp 
potontiol  of  oitbor  7  k<r.  or  12  kv. 
Sofwitivity  ot  12  kv.  -S-  0.15  not 
volt  por  in«b.  ioilt-in  lignal  doloy 
lino  poratMt  foH  dbplay  of  troop 
wovofrontt.  SuilMn  eoBbrotof. 


Typo  503  —  Tbit  rww  inttrumont 
omployt  a  fivo-inth  cotbodo-roy 
tubo  oporotod  ot  3.000  voitt  oc- 
coWroting  potontiol  or>d  providot 
ovor  ibroo  inchot  of  unditfortod 
dofloction  fit  o  tomitivity  of  0.1 
vob  pof  bicb.  lotb  tofnWvity  and 
fiwqwoncy  rotponto  rotingt  of  tbo 
Y-Mit  onipllfior  inchido  tbo  pof- 
fermonco  of  o  built-in  tignol 
dofoy  Hno. 
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Transmitting  Tube 

made  with  OFHC  COPPER 
supplied  by  REVERE 


OFHC  Copper  alto  utod  by  Fodorol  Tolo- 
phono  and  tadio  Corporation  in  itt  4Vi" 
Triodo  with  maximum  rating  of  600  MC. 

Thi  larpe  lube  which  you  tee  ac  left  stands 
34'x’  hifth  and  is  the  most  powerful  high 
frequency  transmitting  tube  in  commercial  use 
today.  Two  of  these  tubes  used  in  the  radio 
station  operated  by  the  Slate  Department  make 
It  one  of  the  most  powerful  short  wave  trans¬ 
mitters  in  the  country.  That  these  lubes  have 
been  in  constant  use  for  more  than  4  years  is  a 
tribute  to  the  ingenuity  of  their  makers  and  the 
quality  of  the  materials  used  in  their  con- 
struaion. 

These  transmitting  tubes  operate  up  to  22  MC 
delivering  200  kw  at  that  frequency.  An  un¬ 
usual  feature  of  construction  is  the  water<ooled 
anode  which  is  19*  long  and  is  made  from 
Revere  6*  copper  tubing  with  V^'  wall,  fluted 
for  more  efficient  heat  dissipation  and  tapered  to 
paper  thinness  where  it  is  sealed  to  the  glass. 
Bottom  of  anode  is  drawn  OFHC  Revere  Copper 
silver  brazed  to  the  OFHC  Revere  Copper 
tubing. 

The  small  \  Vi'  high  vacuum  iriode  shown  in 
the  upper  left  corner  is  used  as  a  power  amplifier 
or  oscillator  and  is  the  only  tube  of  its  size  that 
can  handle  up  to  600  MC  per  second.  It  will  de¬ 
liver  up  to  750  watts.  Anodes  used  on  both  these 
tubes  are  Revere  Copper. 

In  this  application,  where  the  copper  must  be 
free  from  oxygen  to  protect  the  vacuum  and 
must  have  the  ability  to  expand  and  contract 
with  the  glass  to  which  it  is  scaled  as  tempera¬ 
tures  change,  without  altering  the  characteristics 
of  the  metal,  only  OFHC  copper  can  be  used.  It 
IS  because  of  the  importance  of  the  purity  of 
OFHC  copper  that  Revere  is  most  meticulous 
in  segregating  it  in  processing.  Each  lot  and 
shipment  is  kept  separate  and  conducted  person¬ 
ally  through  the  mill. 

In  addition  to  utmost  care  in  manufacture  of 
coppier,  brass  and  its  alloys.  Revere  also  offers 
you  the  benefits  of  its  Technical  Advisory  Serv¬ 
ice.  Many  manufacturers  of  materials  used  in 
electronics  have  found  this  service  useful  in 
helping  them  iron  the  kinks  out  of  their  manu¬ 
facturing  difficulties,  so  it  is  entirely  possible  this 
Revere  service  can  be  of  help  to  you.  Why  not 
call  us  in  and  see? 


UHt  KifK  Ail  ^ortt  el  Severe 

OFHC  {•ftl  Ceuetfy  s  mest  K19H  Fr«- 

34  (A^««  Rorti  •f 

that  ate  made  OFHC  An*^«. 

deede  liF«f  wtiK  fla»«  haad  •mtttaffi  Item  tap  edpe. 

a**d  3  el  the  A  Rlamanl  farwimaii  witH  wKkFi  it 


COPPER  AND  BRASS  INCORPORATED 

Fnndtii  ky  P*ml  Rtttrt  m  1901 
2  30  Park  Atenue,  New  York  17,  New  York 


.Mf/tv  ILsitimttrf,  ,  Chtesm*  ItL;  DttrmI,  Miek^ 
Lat  Ca/f/.,'  .Vor  Btdftd,  Mau.,' 

gaMr.  .S'.  V— .Sataf  O^cet  m  Pnmc^l  CMmk 
PitirtkmHrt  Frerrtt-Srrf. 
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Savings  in  both  time  and  cost  result  by  preventing  sub-standard  production. 
Quality  is  maintained.  Delivery  schedules  are  adhered  to  more  closely. 

Cost  savings  permit  lower  prices. 

The  well  developed  system  of  quality  control  at  the  American  Lava 
Corporation  is  another  reason  why  it  is  known  as  Headquarters  for  quality 
production  of  Custom  Made  Technical  Ceramics. 

AMERICAK  LA¥A  CORPORATIOK 

4  i  T  H  r  I  A  t  Of  CftAMIC  ItADlKSHIf 

CHATTANOOGA  5,  TENNESSEE 

Otfiw:  attupilif  4n»:  tfl  IrM^  Si..  RotwS,  i.  J.,  aikMI  tSISf  *  Otktft,  t  Swik  (IMm  Si.,  Cwkil 
i-ini  •  PklaMflM.  IMt  *«*  kMS  U..  Slm«M  4  tt»  •  Im  ttt  Swik  Hilt  it..  a«lMl  Wt 
Hta  tii|liii4.  lai  liMtl*  Si..  (Mkiiaft.  KHtiMH  7  4441  *  Si.  iMw,  I  ITS  a«ikiii(lM  In..  SvImM  4fSt 


quality  control 


At  every  production  step,  American  Lava 
Corporation  makes  periodic  checks  to  assure 
exact  compliance  with  all  specifications. 


I  %  t«  »•tob•it(y  b«tt«r  thon  I 


ot  h>gh  Totoi  »coi«  (•figth  opproi  tO 


mODUlATlOW 

AM^ilTUDi  from  0  to  90%  tnd«at«d  by  front  ponol  motor. 
INVIlOM  DtSTOtTION:  1%  ot  30%  modutot.on 
INTfSNAl:  f«aod  modutotion  ot  400  ond  t,000  cp» 
IXTIKNAt:  Any  froqwonry  30  rps  to  t  me  4  0  «  input 
IXTIRNAi  PUISI:  fotitivo  or  nogotivo  4  v  poak  Good 
puUo  iKopo  Sqvoro  wovo  to  )  Mtoc  longth 

llAKAOl:  lotk  than  I 

RfSIOOAl  fM:  Not  o»or  0023%  at  90%  modulation 
90WII;  113  230  «  30  60  ept  130  watt* 


t|  doop  Kp  groy  Anith  Cobmot  mounting. 


MICf :  SS50  00  t  o  b  Polo  Alto 


HEWLEn 


...TH£  SASIC  TOOLS  YOU 


A  NEW  VHF  SIGNAL  GENERATOR 

10  to  SOO  me 

High  powor  output. ..Constant  intornol  im> 
podanco...Wido  froquoncy  rang#.. .Brood 
modulation  copobilitios... Master  oscillator 
powor  amplifior  circuit. ..Microsecond  pulses 
...Small  residual  FM...CW,  AM  or  pulsed  output 

litre  j  new  general  purjxrsc  laboratory  generator  ot 
broadest  appliiatiun  It  offers  a  direetly  calibrated  output 
from  t)  I  fi\  to  1  tor  measuring  gain,  selectivity,  sensi¬ 
tivity  or  image  re|eetion  of  reveisers,  l-l'  amplifiers,  broad 
band  amplifiers  and  other  \'MI'  ecjuipmcnt  Hit  I  v.  out¬ 
put  (to  a  Mt  ohm  load)  is  asailable  throughout  the  entire 
freijucniy  range  for  driving  bridges,  slotted  lints,  anten¬ 
nas,  filter  networks.  e1i.  'Hit  output  iiriuit  is  directly  tali- 
brated  in  volts  and  dbm  for  fast  reading  No  charts  arc 
necessary. 

OIIICT  CAIIISMION 

l-rec(uenc les  from  It)  to  MX)  me  are  covered  in  "i  bands, 
and  calibrated  directly  m  me  on  a  drum  type  dial  having 
effective  vale  length  of  ‘Ai".  The  single-dial,  ball-bearing 
frecjuency  control  insures  maximum  convenience  and  ac¬ 
curacy  in  tuning  and  rc-setting. 

.Master  ovillator  and  power  amplifier  circuits  are  enclosed 
in  a  heavy  cast  aluminum  shield,  insuring  high  stability 
and  low  electrical  leakage. 


NiW  -hp.  417A  VHF  DITICTOt 

This  new  I’p-  instrument  is  a 
super-regenerative  (AM)  re¬ 
ceiver  covering  all  frec|uencies 
Isetvvc-en  10  and  '(Hi  me.  in  5 
bands.  It  IS  designed  tor  use  with  the  -hp  8()^A  VHI' 
bridge  It  offers  '  ;iv  sensitivity  over  entire  band,  quick, 
easy  operation,  and  a  direct-reading  frequency  control. 
T  he  instrument  is  thoroughly  shielded,  and  is  suitable  for 
general  laboratory  use  .  for  making  approximate  frequency 
che\ks.  determining  noise,  interference,  etc.  Price  S2(H).(H) 
fob  Palo  Alto. 


PACKARD 
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ASKCD  US  FORf 


A  NEW  VHP  BRIDGE 

so  to  500  me 

First  commorcial  VHF  bridge. ..Botod  on  on 
entirely  new  principle. ..Direct  impedance 
reodings,  2  to  2,000  ohms... Wide  phase  angle 
...Useful  to  1,000  me. ..Makes  every  kind  of 
VHF  impedance  measurement 

liic  ntw  -hp-  SO^A  V'Hr  is  the  first  lommeriisi 

instrument  built  to  give  you  fast,  direct  impedance  read* 
mgs  III  the  ^O-to-SOt)  iix  band.  It  can  be  used  for  any  type 
of  VUr  impedance  measurement.  'I'his  includes  character¬ 
istics  of  transmission  lines,  antennas,  resistors,  rf  chokes 
and  condensers;  impedance  of  connectors,  standing  wave 
ratios,  percentage  of  reflected  |X)wer,  VHF  system  flat¬ 
ness,  etc, 

■  ROAD  rilQUINCT  RANOI 

The  Model  K0\A  operates  on  an  entirely  new  principle 
suggested  by  Mr.  John  Hyrne  of  the  Airborne  Instrument 
I.alxiratories.*  It  determines  impedance  by  sampling  the 
magnetic  and  electric  fields  of  a  transmission  line  Phase 
is  measured  by  determining  the  point  of  cancellation  of 
these  samples  along  a  second  transmission  line.  This  meth¬ 
od  erfettively  overconKs  the  narrow  frec^uency  limitations 
of  conventional  bridges,  and  permits  the  new  -hp-  VHF 
bridge  to  make  readings  at  fret^uenc  ies  up  to  1  ,(>00  me  and 
down  to  ')  me. 

*.1  complttt  Jt  aripiii/H  of  thii  pi/nuplt  jhJ  it<  jpplujUvn  m 
tht  hp-  l7/f'  HnJut  util  apptJf  in  jn  earl)  mut  of  the  -hp- 
Jokrnal  Fret  cop)  on  rtijueit. 


sre  TfifSf  S  5  OTHfR  Ntw  /MSTftUMFMTS 


!  n  F  SHOW  BOOTHS  40,  41 


HEWLETT-PACKARD  COMPANY 

3044A  Pog*  Mill  Rood  •  Pole  Alto,  Colifernio 
Ea^rtt  FRAZAR  &  HANSEN,  Ltd,  301  Cloy  Street.  Son  Froncitco/ 
Calif.,  U.S.  A.  OMcett  New  York,  N.Y  ond  lot  Angelet.  Colifornio 


HEWlEn 


SPECIFICATIONS 

MEASUREMENT  RANGE:  Impedonce  magnitude,  2  to  2,0001^ 
IHigher  and  lower  volues  may  be  meosured  by  using  a 
known  length  of  tronsmission  line  os  on  impedance  front- 
former.) 

Phase  angle  from  —90*  to  *  90*  at  50  me  ond  above. 
CALISRATION:  Impedonce:  Directly  in  ohms. 

Phose  onglo:  Directly  in  degrees  of  100  me.  Moy  be  readily 
computed  of  other  frequencies. 

{ft  (octuol)  — ft  (rood)  1  Frequency,  me/ 100.) 

ACCURACY:  Impedance  magnitude,  approa.  '  5%. 

Phose  angle,  opproa.  ^  3  degrees  (over  range  50  to  500  me). 
FREQUENCY  RANGE:  Moaimum  CKCurocy  50  to  500  me.  Useful 
down  to  5  me  ond  up  to  1,000  me  Maaimum  meosuroble 
phase  ongle  at  5  me  it  —9*  to  *  9*. 

EXTERNAL  rf  GENERATOR:  Requires  on  AM  signal  source  of  ot 
leost  1  mw.  High  signal  level  is  desirable.  (  hp  Model  60RA 
VHF  Signol  Generator  is  ideol  for  this  purpose.) 
rf  DETECTOR:  Requires  o  well  shielded  VHF  receiver  of  good 
sensitivity,  (-hp  Akodel  417A  VHF  Detector  is  designed  for 
this  use.) 

SIZE:  14*  a  14*  a  8*  deep  Smooth  hp-  grey  Rmsh. 

Cobinet  mounting. 

PRICE:  5495.00  f.o  b.  Palo  Alto. 

DaU  to  Chunif  tthukt  Sotu0 
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you  CAN  BE  SURE..  If  IT^ 

Wi'stinghouse 


All  of  Hiott  ootstonding  odvontagot  are 

available  in  (he  complete  Westinghouse  linen 
of  switchboard  and  portable  instruments.  Ask 
your  nearest  VTestinghouse  Representative. 
Vi’rite  fur  Catalog  Sections  -t.^-20U  and  43*10U. 


1 


Slash  Instrument 
Inventory! 

^  The  most  complete  line  t 

^  Meets  A.S.A*  standards  I 

^  Shipments  in  10  days 

f 

i 

(!ut  overhead  on  your  panel  instruments.  Maintain  production  without  costly  stocks.  ’ 

Westinghouse  now  offers  the  most  complete  line  of  panel  instruments  in  the  ' 

industry  . . .  every  one  built  to  the  rigid  standards  of  “The  American  Standards  Associa¬ 
tion”.  For  emergencies,  shipment  can  be  made  to  meet  every  electrical  requirement  * 

within  ten  days  of  receipt  of  order  at  the  factory.  I 

>9C'estinghouse  Instrument  Specialists  are  ready  to  help  you  plan.  I'hese  men  have  \ 

nationwide  experience  in  solving  instrument  application  problems  of  all  kinds.  Phone,  < 

write  or  wire  yt)ur  nearest  Westinghouse  Representative,  ask  for  V..S,  43-fOO,  for 
more  information  on  panel  instruments.  Wcstinghouse  Electric  Corporation,  95  Orange 
Street,  Newark,  New  Jersey.  )-4ov9o 

Wcstinghouse  ancfdc  of  a//  ffnse 


Insulation  Cements 
lor  Electric  Heaters 


ZIRCON  meets  these 

five  basic  requirements 


Eoty  application. 


Rafroctofinou. 


Currant  laakoga 
minimizad  at  op¬ 
erating  wattage 
under  humid  conditions 
or  under  on  externally 
opplied  stress  voltage. 


Stability  of  imulo- 
tkm  arid  structure 
through  a  1000 
hour-life  test. 


TYPICAL  CHARACTERISTICS 

(The  results  shown  apply  to  a  particular 
structure  for  cement  applied  in  a  specific 
manner.  Any  variation  may  alter  results.) 


Dry  Press  Strip  Mud  Cast  Dry  Press 
Flat  Iron  Heaters  Range  Element  Flat  Iron 


ASSIMBIY 

MtTHOD 


OPftATING 

ItAKACf 


0  002  M  A.  0.002  M.A.  0.02  M  A.  0.02  M  A 


HUMIDIfICATION  «  -  . 

IfAKAOf  0  2  M.A. 


<0.5  M  A.  0.03  M.A 


IITUKN 

TO  NOSMAl*  15  to  JO  sec. 


10  to  1 5  sec. 


Reasonable  cost. 


Performanc*  of  Zircon  insulation  cements  indicates  on  outstanding 
group  of  compositions,  both  electrically  and  ceramically.  Our  trained 
field  engineers  will  be  glad  to  bring  you  detailed  information  on 
individual  characteristics  and  applications.  Write  us.  No  obligation. 


1AM 


TITANIUM  ALLOY  MFC.  DIVISION 

'  NATIONAL  LEAD  COMPANY 

liecwtivt  end  Seles  Ottice:  111  IROAOWAY,  NCW  YORK  CITY  •  Gcnerol  OHices,  Works,  and  Research  laboratories:  NIAGARA  fAUS,  N.  Y. 


*Atl*r  cwrroni  it  turnod  on 
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“THE  STANDARD  TUNER" 


COIL  PRODUCTS  CO.me 
Awgitf  V  irieHi 


A  MIIUON  TIMES 


"Ths  Standard  Tunar.”  The  outstandinK  from  , 
end  tuning  assembly  thai  an  eser-iiureasing  \ 

numlier  of  TV  engineers  are  sjietifying.  It  cover*  all  \ 
12  channels  . . .  gives  higher  sensitivity  . . .  quick 
interchanging  of  channel  inductors  —  adaptable  to  U.H.F. 


STANDARD  TUNERS 
ARE  NOW  OPERATING 
IN  OVER  A  MILLION 
OUTSTANDING 
TV  SETS 

More  than  onr  millinn  TV 
•rti  pro<lur>-il  III  ilair  inrnr- 
porate  “Thi-  Slaniianl  Tuner". 
These  are  die  nets  the  ron- 
suming  puhlir  Mill  ManI  and 
lioy.  The  Standard  Tuner's 
i>u|ierifir  perfornianre  hringi 
added  hrillianre  and  npurkle 
lu  the  pirlure.  Gives  your  TV 
sets  that  additional  sales 
feature. 


GOOO  NiWS  FOR  MRVICI  MIN 

Tha  Stondord  Tunar"  is  now  ovoilobla 
/  to  you  oi  o  raploca- 
/  /  mant  unit.  Saa 

JL  //  yovt  iobbar 
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i;iq| 


SILfTRON  DIVISION 

1C  \iMo  ici:c  i:r  I oic  c  o>ip  \%y,  i><  . 

■«!•  OMict  I  FMt«rrt  14  Mtrlk  ttk  Si..  Rrtkklik  II.  H.  T.  •  Skiti  *••!  IS'li|SI..  Hi*  T«rk  II,  R.  T. 


inrinrimir 

!••  T>«4kMk>k 

SELENIUM  RECTIFIERS 


OUTPUT:  lOM  Amp.. 
TV  fu  Coelkp 
M  iM  iU  - 


POWF.R  PACKS  iuin«  Scktroa  Srlraiiun 
Rrvlifirr*  rangr  in  output  all  tha  mmy  up 
to  75  KW  —  TKrr  arrn'l  ma<W  Just  in 
tha  “dainty**  aiaaa  also  a*aiiablr  for  radio  and 
Irirkikion.  TIm  ruu<’<f>  bisli  powrrrd  Srirtron 
Rrrtifirra  arr  idral  lor  divrrvifird  induktrial 
appliratiook  brraukr  of  ikrir  flraibility  and 
bigh  rffirirnrT  ovrr  a  uidr  range  of  load. 


Pirturrd  arr  a  frw  applirationa  for  indaklrv 
ak  fiekrioped  by  Srirtron  uarra.  f^lorbwikr  from 
top  right  1  Power  Parbk  for  rlrrtroplating  and 
kimilar  proreakrsi  for  grnrral  induktrial  ukr; 
and  rirkator  operation. 


How  about  your  rertifiratian  probirmkf 
Srirtron  rnginrers  will  be  glad  to  diaruaa  tbrm 
with  you.  Kritr  Orpt.  |''S-27 


Let  yi  land  you  out 
bullktin.  It  includai  in- 
laraiting  tecknlcal  data 
regarding  tlik  uie  of 
teleniuin  ractifiart. 


OUTPUT  n  (W. 
IMV  Pan 
CoeikO 

4  4  il  io-  it  r' 
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TW  %p9tfr9^mpk  •••  mf  mttf  Htckiit  m—%  ft  prth*  iMlvIlvrflMl  CM«r«l.  S«iii^t 

fr«ia  •  b««f  In  tW  Driv«f«H«rrk  SMlttAf  fwrmmtmt  f  f  r«^(#y  by  ■»•••«  •f  tbit 

f  Ht,  tb«t  •  c*iii^l«H  •Mlyth  c«a  b«  •bf«bi«4  b«f«r«  tb*  b««f  H  rf  ity  ^ 

Tb««  mmy  —€9%»tf  c«a  b«  iw4t  inii»dt<Hly  !• 

4b«  CMittlt»«iif  ♦ItwH  9f  b«iiif  prMl»««4  #•  •itr«iii«ly  cl«M  Tb*  Hr 

H  b«f«  ••••  •4i«fttbif  tfm  »Jm  •f  tb«  •••lytical  bi  fbt  arc-i^erb  %Hm4  •#  tb«  Driyr  Hfrit 
♦bif  fctrtff^yb  mf  tb«  it«rt  wf  M  tif«f«r«. 


■he  quality  of  any  manufactured  item  depends  upon  a  number  of  factors, 
but  on  none  to  much  at  "intpcction”.  And  here,  at  Driver-Harrit,  we  give  top 
priority  to  intpcction. 

Through  every  ttage  of  manufacture,  precise  metalltirgical  checks  and 
controls  are  systematically  applied  to  D-H  Alloys  to  insure  quality  and  uniformity 
that  are  unsurpassed — recognized  the  world  over. 

We  have  had  50  years’  experience  in  continuous  alloy  research  and 
manufacture.  Every  piece  of  D-H  wire,  ribbon  or  strip,  and  every  casting 
embodies  advantages  such  at  only  half  a  century  of  accumulated  know-how  can 
provide. 

Whatever  your  requirements  for  electrical  resistance  and  heat-resisting 
alloys,  send  us  your  specifications.  We  shall  be  glad  to  make  recommendations, 
and  supply  you  with  the  alloy  best  suited  to  your  needs. 


Tbit  H  vwwiiif  fb«  •f  •  i^rkt 

•f  h  •bo«t  H  lll•«tllr• 

bif»«tity  •!  t^tHIc  t^««fr«l  lid#!  H  fb« 

^••iitify  of  c*rf«bi  cb«mi€al  bi  tb« 

b«Ni9  ai»«lyMd. 


A  vUw  bi  tb«  Dflv#r-H«rri«  cbM»l««l  tobtriHry 
— #«lly  ft  ell  »yp#f  •! 

^•kmttfrh,  •r«vb»«frk  ttltfbBbtrU 

•••lyMt. 


Mob*ri  of  ovor  fO  o/leyt  for  tbo  ofoctrooic,  •J«cfrjcol  Ofid 
boof-^oofing  ffo/dt— incfuding  worW-fomouf  Nkbromo* 


Driver-Harris  Company 

HARRISON,  NEW  JERSEY 


"His  receiver  or  equipment  will  have 

a  Dependable  Stout  Heart 


The  core  i%  the  he4rl  of  the  circuit  —  in  radio.  TV. 
chorl  vkave.  (  M.  radar  and  in  many  forms  of  tele¬ 
phonic  apparatus.  I  he  dependable,  stout  heart  can 
only  he  built  taith  the  finest  materials  available. 

Stackpole  Carbon  Company  has  unparalleled  experi¬ 
ence  in  the  manufacture  of  quality  powdered  iron 
cores.  I  he>  know  —  and  the  firnts  they  serve  know  — 
the  all-importance  of  minimi/ing  fading  and  drifting. 
They  know  that  a  core  made  with  a  Ci  A  &  F  Car¬ 
bonyl  Iron  Powder  represents  the  one  surest  safeguard 
Stackpole  Carbon  Company  knows  —  and  the  firms 
they  serve  know  —  that  the  cui/ii  thus  made  are  all  but 


doubled  by  the  suvi/ixs  which  also  occur  —  automat¬ 
ically.  If  you  can  cut  down  the  space  and  the  weight 
in  your  receiver  or  equipment,  it  you  can  make  a  sub¬ 
stantial  savings  in  wire,  why  specify  any  core  material 
except  G  A  &  F  Carbonyl  Iron  Powders? 

We  invite  you  tc  send  for  the  free  booklet  described 
below.  We  invite  you  to  call  upon  our  highly  special¬ 
ized  research  facilities  for  any  help  we  can  logically  ren¬ 
der.  We  also  invite  you  to  ask  your  core  maker,  your  coil 
winder,  your  industrial  designer,  how  G  A  &  F  Car¬ 
bonyl  Iron  Powders  can  improve  the  performance  of 
the  equipment  you  manufacture.  It  will  cost  you  noth¬ 
ing  to  get  all  the  facts. 


Th«s«  uniqu*  properties  tell  why 
G  A  A  F  Carbonyl  Iron  Powders  ore  superior: 


THU  fKlt  BOOK  -  fully  illus¬ 
trated.  with  performance  charts 
and  application  data  —  will  help 
any  radio  engineer  or  electronics 
manufactuicr  to  step  up  quality, 
while  saving  real  money.  Kindly 
address  your  request  to  l)cpl  14 


Spherical  structure 

(  uncentric  shell  siruciure 
I  some  types  only) 

High  iron  content 

Absence  of  nun  ferrous  meuls 

Relative  absence  of  internal 
slirss  regular  crystal  structure 

Spheres  of  small  si/e 
Variations  of  sphere  si/e 


Facilitates  insulation  and 
compacting 

I  OSS  eddy  current  losses 

f  scepiional  permeability  and 
compressibility 
Absence  of  corresps'nding 
disturbing  inliuences 

I  OSS  hysteresis  Ims 

I  OSS  eddy  current  losses;  iis.ible 
for  high  fieituencies 

F.strcmely  close  packing 


ANTARA.  PRODUCTS 


% 


ENERAL 


NILINE  &  FILM  CORPORATION 


444  MADISON  AVENUE  NEW  YORK  22,  N.  Y. 

G  A  ^  R  Carbonyl 
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blniiiiiliilW 


FOR  MEASUREMENTS  OF  ROWER  •  VOLTAGE  •  IMPEDANCE  •  ATTENUATION  •  STANDING-WAVE  RATIO 

TImm  coaxial  •iementt,  eoch  timple  in  iltolf,  con  b«  combinod  •atily  and  quickly  into  many  different  measurement  set-ups. 
A  relatively  small  investment  m  these  versatile  parts  provides  equipment  for  most  U.H.F.  measurement  problems.  Charac¬ 
teristic  impedance  is  50  ohms  wherever  possible,  and  the  Universal  Type  874  Coaxial  Connector  is  used  throughout. 


174-K  COUPIINO 
CAXACITOI  -  $11  M 
SKort  cooaiol  liw« 
with  0  005  mkro- 
forod  cwpocitof  m 
with  lAAwr 
cowdMCtor  —  tfe«%8- 
flliH  K  f  ..  blocIlS  d.C. 


074  MO-MC  lOW. 

OASt  »UTIt  -  111  M 
t74.l100t  1000-MC  lOW. 
OAII  mtft 

111  M 

U8«d  tw  •«vt*<T 

by  fwdvdinu 
fpwiw  U  M  7 


4fe>BEREBAL  RADIO  COMPANY 


•74-01  ADArTIf  TO  TVM  074.01  ADA^TII  fO  O-O  TTOI  T74  -  074-07  AOAOTIO  TO  0-0  TVOI  774- 
N  *  14  00  7is/«  sM*«  Army  15  00  AAok««  ovtwut  ol  o  <wo«*ol  15  00  Olwgt  into  ony  CO  Typo  774 
Navy  Typ«  OO  11  U  tyttvm  ovoiiobl*  ot  po»«  ol  ^4  mch  Conno<lor 

gwnilw  totb  lyp«  tonrs«(tort  8por»d  bmdtno  pO«tt  or  bonono  plw9> 


I  •}•  rATCN  COOO-IOOO  Tkrva  ol  Tyo*  074  A1 
lf**nyN»r««  Cnb4»  w«tN  •  lyp*  074  C  C*nn4«*««  wn  wxti 
074-At  OOlTirNTilMI  CAOll  -  10  M/h  .  117  00/100  H 
0vt4  «abU  cboeoctwiytK  imp>do»H>  *4  50  •bmi  «  5% 
w  Aaehla  ibiwldad  —  f  4  macKonscal  Aaeibitity 


074-011  7ATCM  COOO  -  074-011  OATCH  COOO - 

14  50  TKr*«  0««ibl«  IS  IS  Ssmilor  »•  Typ«  074 

cMBial  ««bl«  fcmirsotwi  031,  w*th  o  Typ«  274  ND 
wifh  Tvp«  074  C«nn«<t«f  IKwMnd  m  pt«<«  •< 

•nd  phon8  Itpg  pbww  t»p« 


074-Z  STAND  —  111  50  To  support  fK«  port» 

of  Q  wid«  voritty  of  cooBiol  systomt  —  hoavy 
brony*  boto  —  12  inch  vorttcoi  ond  0  incH 
Koritontol  bross  rods  —  tKrye  wmvorsol  clomps 
—  no  rust  Of  corrosion 


074-010  AOJUIIAOil  ITUO  (10  CMl  -  IIS  00 
074  OSO  AOiUtTAOll  ITUI  (50  CMl  -  514  00 

iHk.n^  Of  tafstn9  ond  WS»  OS  roostiv*  •lomonti  Cooiiol 
isth  slMf-no  sKort  r»«fw<t  movod  by  bokolito  Krbo  lyforonco 
morS*f  fo<«l«*ot*s  ws*  os  wovomotor  witk  moIo 


074-lA  ADiUSTAOli  tINI  (Lmo  Strotchorl  -  110  00 
ToUsceptrs^  Imo  —  lonplb  cKon90  25  cm 


•74  it0  lO^ONM  AlO  IINI  (10  CM)  -  HO  00 
074-110  50-OMM  AlO  IINI  (M  CMi  (tf/vsfrofRd)  -  111  00 
•74-110  50-ONM  AlO  UNI  (00  CM;  -  111  00 

To  spCK*  sNrbt  or  otkor  oiomonts  of  O  COOemi  systom 


•74-T  Til  -  10  50 


074-11  OO-DiOOEl  III  -  54  50 


POWER  MEASURING  EQUIPMENT 


TERMINATIONS 


•74-WM  90-OHM  TERMINATION  > 
40  00  Rrovides  good  impedonce  match 

from  O.C.  to  severol  thousond  mego- 
cycles.  SWR  less  thon  0.6  db  up  to 
3.000  Me.  1.0  db  up  to  4,000  Me 

074-WN  4H01T*CltCUIT  TfOMI- 
NATION  -  43  90  A  feed  short* 
mg  s  >  mounted  in  o  connector 

•74-WO  OOEN-CIICUIT  TEO- 
MINATION  -  43  00.  A  shield 
ing  cop  for  open  circuitod  lines 

COUPLING  ELEMENTS 


ATTENUATORS 


•74-11  lAOUTlNO  IINI  -  IIS  00  SKoft 
cooHKil  with  hoU  in  Qvt«r  condvctor 

thot  con  b«  portiolly  or  completely  covered 
by  a  rototob^  cleeve  for  cowplirtg  to  em- 
tornol  wovomoter  or  heterodyno  frequerKy 
meter 


V4-MA  AOJUtTMU  COUf-  •74-Mt  COUriINO 
IIM«  iOOf  >  i7  M  One  turn  ftOM  -  IS  M.  ftnidinq 

teep  en  ceeawi  line  —  celiet  poet,  octinp  m  m  prebe, 
■epplie^  for  panel  meentinf  mewnted  en  connecter 


14S1-A  lOiOMITII  MIOOl  For  conveniently  moot* 
oring  K  f  power  by  either  d><  eobetitvtion  or  direct* 
reomng  method  with  the  following  three  bolometer 
wnitt: 

•74-HlS*  THEIMISTOI  UNIT  (SS  MW)  -  S40  00 
•74-H100*  THClMISTOt  UNIT  (100  MW)  -  440  00 

Thermictort  in  cooaiol  holdert  with  by  pott  con* 
denter  —  wtefvl  from  5Mc  to  teverol  thootond  M< 
•74-HF*  fuse  OOlOMETIl  HOIOEI  -  SS4  00 

SimilcK  to  thermittor  wnitt,  bwt  for  fwte  bolom* 
etert  -*fwte  ottortment  twpplied 
*fffernof  eppeoronce  of  oti  fJbree  timilm  /flirtfrefed 
of  /peer  left 

•74*Wl  lAMl  TilMINATION  -  SS  00  flothlight  bwlb 
for  rowgh  power  indicotion  —  90  to  TOO  mer 
f/o*tr  ngkf  itt  pkoto) 


VOLTAGE  MEASURING  EQUIPMENT  STANDING-WAVE  RATIO  MEASURING  EQUIPMENT 


174*11  SlOniD  LINE  -  SSSO.  for  mootwrementt 
of  ttanding  wave  rotio  ond  impedonce  —  900  to 
5.000  Me  —  voriotiont  in  probe  covplirtg  olong 
line  lett  thon  S'/i  per  cent  —  wniqwe  tim* 
pitcity  of  design  —  detector:  crystal  rectifier  swp* 
plied,  or  switoble  receiver  —  (Type  174  020 
Adiustoble  Stub  shown  in  illwstrotion  plugged  into 
slotted  iirse  tunes  crystal)  *-  slew  motion  drive 
reodily  disengoged  for  free  slidirtg 


•74*IV  MIClOMSni  VEINIEI  AHACHMiNT 
S30  00  for  measurement  of  h»gh  stondtrtg-wove 
rotios  by  the  "width  of  minimum**  rrsethod 
1S91-t  AMlilflEl  AND  STANOINO-WAVE  INOI* 
CATOl  ~  SSIO  00  Amplifies  orsd  indicotes  slotted* 
line  crystal  detector  output  in  db 
1291*04  ADiUSTAOlE  AHINUATOl  -  S53  90.  for 
irtcreosing  the  range  orsd  occwrocy  of  stondirsg* 
wove  meosurements  with  Type  1z91  1  AmptiAm 
1231*02  TUNED  CIICUIT  >  $20  00  400  or  1000* 
cycle  filter,  frequerscy  selected  by  switch 


:Y,  1950  GENERAL  RADIO  EXPERIMENTER  FOR  COMPLETE  P4FORMATION 


WRITE  FOR  A  COPY  OF  THE  JANI 


(74.Vt  VOlTMfTf*  RfCTIFII*  -  MS  00  Cryitol 
rectifier  ocross  short  coaaiol  lirse  —  useful  fro* 
quency  rorsge  IS  Me  to  3.900  Me  —  resistor  in 
series  with  inner  conductor  provides  90  ohm 
source  impedonce  —  also  useful  os  detector 
(il/usfrofed  of  bottom) 

•74-VI  VOITMETEI  INOICATOl  -  S4S  00  Crystal 
current  irsdicotor  ar^  colibrator  for  Type  |74  VR 
Voltmeter  Rectifier.  Ronge:  0  1  to  2  volts  '-*  regu- 
loted  60  cycle  colibrotion  voltoge 


275  Massachusetts  Avenue,  Cambridge  39,  Massachusetts 

V.W*,tCo  .o»*wV,H.  C  S2SS.SI»chi^Ai,o.,CI»lcyS _ MW  H,  Si.,  M 


26-VOLTS  R 
PER  CELL 


THIS  IS  NOT  NEWS 
to  most  designers  and 
engineers.  But  it  is  a 
REMINDER  to  all! 


Tried  and  Proved  by  Industry 
in  hundreds  of  thousands 
.  of  installations  for 

t  MORE  THAN  3  YEARS 


COMPARE  I  The  (lie  of  a  Federal  26-Volt  RMS 
per  cell  Selenium  Rectifier  (front)  with  an  equivalent 
low  voltage  type. 


The  Federal  2 6 -Volt  Selenium  Rectifier  was  the  first  power  stack  to  oper¬ 
ate  at  such  high  voltage,  the  first  to  be  accepted  by  industry,  the  first  to 
prove  itself.  No  other  manufacturer  can  match  this  record  of  performance. 


Nero's  what  Fodaral't  26-Volt  RMS  per  coll 
SaUnium  Roctiflar  moans  to  you: 

0  LOWER  COST. . .  A  imaller  rectifier  with  fewer  cells 
does  a  better  job ...  at  lower  first  coat  and  at  lower 
operating  coat -in  addition  to  the  important  reduc¬ 
tion  in  cost  of  components. 

0  HIGHER  EPEICIENCY . . .  Fewer  cells  per  stack  mean 
lower  losaes. 

0  SPACE  SAVING . . .  More  design  freedom  resulting 
from  greatly  reduced  sixe  of  the  rectifier  unit. 

0  GREATER  VERSATILITY. . .  New  fields  of  application 
are  opened  through  the  inherent  advantages  of  lower 
.  cost,  efficiency  and  compactness. 


Every  Federal  Selenium  Rectifier,  for  every 
power  conversion  requirement,  is  becked  by 
the  engineering  and  production  skill  of  Amer¬ 
ica's  oldest  and  largest  manufacturer  of  Sele¬ 
nium  Rectifiers.  Write  Federal  today  for  in- 

\  formation  on  your  rectifier 
requirements. 


Oat  His  facts  on  26-Volt  RMS 
Per  Call  Selenium  RecHfiert. 
Sand  for  your  fra*  coptea  of  P*d- 
•ral'i  naw  32-page  bo^,  “Federal 
Selemutn  Racti^n  From  MilU- 
watta  to  Kilowatta,”  and  Fadaral'a 
“Packaged  Power  Data  Sheet.** 
Addreaa  Dapertmart  F.713. 


Federal  Telephone  and  Radio  CorporaU 


^ILINIUM  aaS  INTILIN  OlVIllON,  100  Klaa>laa4  Seoa.  CHftea.  N>«  J.nay 
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A  MESSAGE  TO  AMERICAN  INDUSTRY  •  80th  OF  A  SERIES 


1950 . . . 

Our  Industrial  Machine 
Is  Running  Dawn 


In  hk  recent  Economic  Report  to  Congress  Presi¬ 
dent  Truman  chalked  up  a  constructive  advance  in 
hb  economic  reasoning.  He  pointed  out  that  if  we 
are  going  to  attain  the  worth-while  goal  of  a  $300 
billion  national  income  in  the  next  five  years,  we 
must  equip  ourselves  with  more  and  better  indus¬ 
trial  tools.  Of  all  the  dynamic  forces  of  expansion 
in  America,  he  said,  one  of  the  most  important  is 
business  investment. 

That  is  line.  It  is  basic  common  sense.  We  have 
been  saying  that  for  years  and  we  are  glad  to  hear 
the  President  say  it  too. 

But  having  hit  this  new  high  in  his  economic 
reasoning,  the  President  failed  to  draw  the  right 
conclusion.  He  made  the  mistake  of  accepting  the 
false  conclusion  that  there  is  no  shortage  of  busi¬ 
ness  funds  to  pay  for  more  and  better  industrial 
tools.  “There  are  immense  opportunities  for  busi¬ 
ness  investment  in  nearly  every  segment  of  the 
economy,”  the  President  said,  and  further,  “there 
are  in  general  sufficient  funds  available  to  busi¬ 
nessmen  who  want  to  seize  these  opportunities.” 

That  just  is  not  so  —  and  the  lack  is  not  only 
serious;  it  can  well  be  fatal. 

It  is  a  matter  of  the  most  urgent  national  im- 
(xrrtance  that  the  President's  recognition  of  the 


I 

1 

2 

need  of  more  and  better  indu-strial  tools  should  be  i 
followed  by  effective  action.  Thai  calls  for  changes  | 
in  the  national  policies  that  are  now  blocking  and,  | 
unless  changed,  will  increasingly  block  business  I 
from  meeting  this  need.  If  business  cannot  get  f 
enough  new  tools,  the  result  will  not  be  higher,  but  ; 
lower  standards  of  living  five  years  from  now.  | 

The  President  should  talk  this  matter  of  busi-  1 

ness  investment  over  with  Senator  O'Mahoney,  | 
the  Chairman  of  the  Joint  Congressional  Commit-  I 
tee  on  the  Economic  Report.  Senator  O’Mahoney  j 
would  take  to  the  discussion  knowledge  of  the  i 
investment  situation  recently  acquired  through  his  i 
conduct  of  a  series  of  Congressional  hearings.  ' 

If  he  told  the  President  what  he  told  the  press 
during  the  course  of  these  hearings,  he  would  say, 

“the  private  capitalistic  system  is  being  seriously 
threatened  by  a  lack  of  venture  capital.”  That  b  in 
direct  conflict  with  the  President’s  conclusion  that 
“there  are  in  general  sufficient  funds  available.” 

Thb  scrHMis  shortage  of  adequate  investment  in 
new  plant  and  equipment  b  brought  forth  so  that 
all  of  ns  can  understand  it  by  McCraw-HiH’s  an¬ 
nual  survey  of  American  industry’s  plans  for  in¬ 
vestment  in  new  plant  and  equipment  in  1950, 
which  has  just  been  completed. 


continued  on  next  paw 


BUSINESS'  PLANS  FOR  1950 


Ihctc  i<ic  itic  nv<i<)r  lifulings  c>(  the  McGraw-Hill  survey  of  “Business'  Plans 
for  New  Plants  and  I  .quipnicnt“  in  1950.  Made  by  the  McGraw-Hill  Depart¬ 
ment  of  ireooomm,  the  survey  shows- 


I  Industry— as  represented  hy  rnsnufac- 
tufina.  mtnint.  iranspor'.atKrn,  and  utdn 
ties -now  plans  to  invest  512  4  bdlion 
in  new  ptanls  and  ojutpmenl  ihu  year. 

1  his  IS  l}%  less  than  was  aitually  spent 
Usi  year. 

2  Manufacturing  nvtustiies  atcuM  plan 
to  spend  Jt*  1  hillnm  in  1950  lor  new 
lacdilics  this  is  also  I  I's  less  than  they 
spent  last  year. 

1  Manufacturers  as  a  whole  evpect  ihetr 
1950  sales  vulunte  to  about  equal  1949V 

4  Manufacturers  will  etpand  their  ca¬ 
pacity  about  in  1950.  under  present 


planv  The  largest  part  of  their  funds, 
65%,  will  go  to  replace  and  modernue 
eaistmg  facilities. 

5  Profits  and  reserves  arc  capected  to 
provide  92%  of  the  1950  investment 
funds  of  manufacturing  companies. 
Ihrsc  companies  count  on  new  common 
stock  issues  to  provide  less  than  one-half 
of  one  per  cent  of  the  mvestment  funds 
they  will  need. 

6.  Two  out  of  three  manufacturing 


companies  review  their  mvestment  plans 
monthly  Almost  all  companies  go  over 
them  at  least  quarterly.  The  surve--  shows 
that  companies  changed  plans  rapidly 
during  1^9  to  meet  changes  m  their 
prospects. 

7.  Other  industries  are  also  reducing 
then  investment  plans  in  1950  by  1}^  . 
This  coiiKidmce  arises  from  the  fact 
that  utility  companies,  notably  the  elec 
trie  light  and  power  companies,  plan  to 
spend  only  sUghtly  lets  than  in  1949 
Railroads,  on  the  other  band,  are  reduc 
ing  their  capital  programs  In  19SU  by 
more  than  40%. 


A  copy  of  a  complete  report  on  "Business’  Plans  (or  New  Plants  and  Equip¬ 
ment"  may  be  obtained  by  writing  me  at  McGraw-Hill  Publishing  Company, 
fnc.,  350  West  dind  Street.  New  York  18,  N.  Y. 


Ihc  results  of  the  survey,  vshieh  arc  summar¬ 
ized  above,  show  that  American  Industry  — a.s 
represented  by  manufacturing,  mining,  transpor¬ 
tation  and  utilities  —  is  planning  to  spend  13  per 
cent  Iciss  for  new  plant  and  equipment  in  1950 
than  it  did  m  1949. 

Since  the  rale  of  investment  in  new  plant  and 
equipment  right  now  is  apparently  about  1 5  per 
cent  below  the  rale  for  1 949,  the  present  level  of 
business  investment  may  be  relatively  steady  in 
1950.  That  wtiuld  relieve  the  (ear,  expressed  by 
I’rcsideiU  Truman  m  his  r.tonoinic  Report,  that 
“if  the  dowiivsarJ  trend  in  business  investment 
were  lv»  ctmtiiiue,  our  prospects  for  full  recovery 
and  continued  c.xpanMon  would  be  seriously  en¬ 
dangered.” 

HUT.  ut  I  he  rale  of  investment  planned  by 
American  manniacturini’  industry  for  1950,  it 
would  take  AO  years  to  nuHlernize  thorouiihly  our 
present  industrial  plant  and  e.juipment.  That 
would  still  leave  undone  the  job  of  increasing  it 
to  meet  the  needs  of  an  expanding  economy  of 
the  kind  sketched  bv  Pnsident  Truman  in  his 
message. 

In  atl.iirung  even  ihic  rate  of  investment,  the 
\!c(ira\v  Mill  survey  shows  .American  business 
must  rely  overwhelmingly  on  its  own  profits, 
which  have  declined  as  the  country  has  left  the 
pivstwar  boom  K'hind  it.  Mi>st  American  com¬ 
panies  cannot  sell  new  cvMiimon  stock  except  at 
ruinously  loss  puccs.  Here  is  one  case  where  gov¬ 


ernment  action  Ls  really  needed  to  help  business 
and  help  to  keep  a  rising  American  standard  of 
living. 

In  order  to  get  enough  business  investment  to 
assure  the  “full  recovery  and  continued  expan¬ 
sion”  sought  by  the  President,  our  country  needs: 

1.  Lower  taxes  on  business  income  so  as  to  re¬ 
lease  more  money  for  new  plant  and  equipment. 

2.  Liberalized  depreciation  allowances  on  old 
plant  and  tools  so  that  business  can  buy  new 
equipment  faster. 

3.  Repeal  of  the  present  double  taxation  of  div¬ 
idends  which  now  are  taxed  once  as  corporation 
income  and  again  as  personal  income. 

It  is  encouraging  to  have  the  President  explic¬ 
itly  recognize  the  key  importance  of  adequate 
husinevs  investment  in  providing  steadily  expand¬ 
ing  prosperity  .  The  next  and  must  important  thing 
to  do  Is  to  make  this  recognition  effective  by  dis- 
carding  national  policies  which  arc  blighting  an 
adequate  volume  of  husinevs  investment. 


I’rfitJd.i,  .V/cO>uH  //i//  l‘ubliihing  Cumpuny,  Ine 


CONSISTENTLY  DEPENDABLE 


CAPACITORS  —  VIBRATORS 
ANTENNAS  —  ROTATORS  —  CONVERTERS 


S»tr  —  takt*  ailvantuKe  of  these  new,  space-savinR, 
miniature  ceramic  ca|)acitur8,  desiirned  for  bypass  and 
coupling  in  ultra-compact  assemblies.  These  ceramics 
incorjKirate  the  same  de|)endable  performance  built 
into  the  hijfhly  specialized  C-I)  ceramic  capacitors, 
used  for  years  by  the  world’s  largest  manufacturers  of 
radio  eijuipment. 

C-0  TINTMIKIS  OrriR  YOU  DISTINCT 
ADVANTAGiS  IN  CAPACITOR  OISION: 

•  Ideal  for  cramjwd  chassis  layouts:  only  19  :12'  in 
diameter,  only  5/112’  thick. 

•  TINYMIKES  are  lighter  than  other  types  of  same 
cajiacity  and  voltajre  ratinK- 

•  Short  current  path  and  parallel  leads  reduce  induc¬ 
tance  to  lowest  possible  level. 

•  Resistance  is  fixed  at  a  low  level  by  .solder-connec  ted 
leads  directly  to  the  hiirh-purity  silver  electrodes. 

•  Use  of  two  electrcKles  accurately  positioned  in  rela¬ 
tion  to  each  other  reduces  eddy  current  losses  to  a 
minimum  and  inrrea.ses  the  Q. 


•  High  dielectric  strength  of  the  C-D  ceramic,  high 
insulation  resistance  and  low  power  factor  assure 
constant  and  dependable  service. 

•  Protected  against  the  effects  of  humidity  by  a  spe¬ 
cial  phenolic  coating  and  high-temperature  wax 
impregnation. 

•  Presently  available  in  500  volts  DC  working,  with 
units  in  the  range  of  1000  mmfd.  to  5000  mmfd. 
rated  on  a  basis  of  guaranteed  minimum  capacity 
over  a  temperature  range  of  f  10*C  to  +  65*C. 
Units  in  the  100  to  150  mmfd.  range  can  be  supplied 
at  a  tolerance  of  ±  10%  or  ±20%. 

Write  today  fur  complete  technical  data  on  these  new 
C-D  TINYMIKE  Ceramic  Capacitors.  Engineering  inquir¬ 
ies  solicited.  rORNELL-Dt'BILIEK  ELEt:TBIC  ('ORPORATION. 
Dept.  K30,  South  Plainfield,  New  Jersey.  Other  plants 
in  New  Bedford,  Brookline  and  Worcester,  Mass.; 
Providence,  R.  I.;  Indianapolis,  Ind.,  and  subsidiary. 
The  Radiart  Corp.,  Cleveland,  Ohio. 
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for  this  Unusual  New  Gauge  Control  that 
covers  ALL  the  Useful  High  Vacuum  Range 

Thif  new  giugc  control  representj  •  real  advance  in  the  measurement  and 
control  of  high  vacuum  In  designing  it,  out  engineers  have  ingeniously 
simplihed  the  long-accepted  circuits  . . .  developed  an  instrument  that  is 
smallet  yet  more  convenient  and  flexible  than  ever  before.  The  one 
Ionization  and  two  Thermocouple  Gauges  fill  «//  th*  nttJs  of  icunti/u  and 
(ommtntaJ  utri  But  there  are  many  other  advantages,  so  write  .  .  .  icJa) 

*  T>/*  U>t  rtpt  yc*  h9iunt*m  Gstiti 


National  Research  Corporation 

SrfYti/>  MtmariaJ  Dniv,  Cambrtdg't,  ManachustUs 

la  li’TlSH  AM|I<*S  tf SIAtc,H  |TD  S  W  t.  — Cietoow  V  2.  S<ot«o^ 


FEATURES 

Rsmgt 

1  mm  lo  I  a  10  *  mm 

Ont  l.9$t$ritkmu  S(mU: 

0  1  mm  Hf 

/fi#  Ijmtsr 
0  to  )  a  10  *  mm  Hg 
0  CO  1  a  10  *  mm  Hg 
0  to  1  a  10  *  mm  Hg 
0  lo  1  a  10  *  mm  Hg 
0  to  1  a  10  *  mm  Hg 

Pra/#«CfE«  C/rcofl  looiigiioa 
(isugrs  hs%c  sufvivrci  more  than 
100  bursts  lo  full  atmoepherM 
pressure 

.f/«*raa  Ciumit  indiiaics  trouble  or 
iuoiruls  autiltarr  ei]uipmeni 

/••irgita*  Oriii  Csrrrral  tan  be 
stabiliied  at  1.  ^  or  10  mils 

mftitmrtmtmit  of  high  vac  uum  an«i 
fore  pressure 

Lsu  l^sksgt  assures  act  urate 
readings  at  pressures  below 
10  *  mm 

Parc^^r  (with  dtmensKMU 
of  n*  br  11  H/lb"  a  9  \  •"). 

Otttgstumg  Oftmtt  tocluiied 


u 
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ILICTIONICS-Mofch,  (950 


. . .  Promptly  and  at  Moderate  Cost! 


Bcndix  dynamutors  are  huili  to  supply  the 
exact  power  reuuirements  of  your  equip¬ 
ment — to  work  from  any  input  voltage  and 
to  deliver  the  necessary  power  at  any  out¬ 
put  voltage.  Dual  or  triple  output  voltages 
are  available  for  high  and  low'-level  por¬ 
tions  of  the  circuit,  or  for  biasing.  For  crit¬ 
ical  circuits,  regulated  outputs  will  simplify 
your  design  problems,  especially  since  a 
regulated  filament  supply  can  be  obtained 
as  a  bonus  when  regulating  the  high  voltage 


output.  Bendix  will  build  your  dynamotors 
to  the  usual  militaty-  specifications  or  to 
meet  even  more  rigid  requirements,  such 
as  operation  at  higher  temperature,  or 
altitudes  in  experimental  equipment. 

Samples  or  proc/itctioft  units  of  special  tiyna- 
motors  are  priceJ  competitively.  A  definite 
proposal  will  he  made  upon  receipt  of  the  details 
of  your  problem.  For  immediate  information 
call  our  Engineering  Staff — Red  Rank  6-J600, 
Red  Bank.  Sew  Jersey. 


RIO  RANK  DIVISION  OP  RINDIX  AVIATION  CORPORATION 
110  OaNK,  NIW  JIRtIT 


THE  RIGHT  DYNAMOTOR  FOR  EVERY  PURPOSE 


BANK 


RBD 


•  Silas — 2%"  to  iV*“  diamotor 


*  fowor  Rang* — 10  to 
500  wolfs 


*  Input  Voltogo — A  to 
115  voHs 


Output  Voltogo — 6  to 
1 500  voHs 


Single  ond  muhiplo  output 
ond  input 


Ploin  ond  rogulolod  typos 


it  for  you  and  your  products  ? 


•RANCH  cimCtS  NEW  TORE  17  •  CLEVELAND  14  •  CHICAGO  U  •  STARTANBURQ.  S.  C.  •  SALES  OmCES  IN  PRINOPAL  CITIES 

WEST  COAST  REPRESENTAHVE  MARWOOO  LTD  ,  SAN  PRANCISCO  3  •  IN  CANADA  DIAMOND  STATE  nSRE  CO.  OP  CANADA.  LTD  .  TORONTO 


I  itabinhrd  1895  Monufodurrn  of  lommcfrcf  f’loitta  strict  f9n  —  M  \N  M.li  l(i  •  III  I  \\\  \  |U 


CIIORON  —  ideal  for  many  mechanical  and  electrical  applications 

Sp*cihc  Gravity  . 1.3S  Impact  Stiengih  (Izod) 

T*nail«  Strength  . 6,500  pai  (p«r  inch  ol  notch) .  2.3  Ft.  Lba. 

Flaiutal  Stranqth  10,000  pai  Btinall  Haidnata— 500  kg.  load  38 

Compr*Mion  Strength  25,000  pai  (i9  diametar  ball  30  aaconda) 

Shaaiing  Strvngth  .  8.500  pai  Rockwall  Hardnaaa .  M105 


What's  in  CELOBON  for  you  . .  ,  and  your  products?  This  different  thermo¬ 
setting  plastic  maintains  strength  and  resiliency  at  temperatures  up  to  29CrF. 
Resists  oil,  water  and  many  corrosive  chemicals.  It  is  1/6  the  weight  of  steel  — 
only  1/2  the  weight  of  aluminum!  Remarkably  easy  to  machine,  Continental- 
Diamond's  CELORON  gives  you  an  unusual  combinahon  of  light  weight,  high 
strength,  and  wear  resistance  p/us  electrical  insulating  properties. 

CELORON  IS  another  example  why  it  pays  to  see  C-D  first  in  your  search 
for  the  right  plastic.  For  plastics  that  provide  practical  combinations  of  mechan¬ 
ical  and  electrical  properties,  call  your  nearest  C-D  office.  Trained  technicians 
on  hand  at  all  times  to  help  with  your  material  selection  problems. 


Timing  Gnart  madm  from  CELORON  help  build 
STUDEBAKER'S  rnputatioa  for  dtpnndabihty. 


M 
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ROifNG  fl  4; 
STff  ATOitT 


Filtered  by  FILTRON  means 
Radio  Interference-Free  Performance 

FILTRONS  ore  suppressing  RF  Interference  in  modern  Military 
Aircraft,  Naval  Equipment  and  Ground  Signal  InAtallations 

FILTRON  will  design  the  right  filter  for  your  circuit  conditions 
to  meet  size,  weight  and  electrical  characteristics  —  and  meet 
RF  Interference  Suppression  Specificotions  wherever  RF  Inter¬ 
ference  must  be  eliminated  ^ 

FILTRON  S  completely  equipped  Shielded  Laboratory  is  avail¬ 
able  for  the  RF  Interference  Testing  of  your  equipment  « 

FILTRON  S  advanced  engineering,  due  to  constant  research 
and  development,  together  with  FILTRON  S  production  know¬ 
how.  insures  quality  components  to  meet  your  delivery 
requirements 


SENSITIVE  RELAY 

built  for  long  service 


Hermetically  Sealed 

Sensitivity 

Plus  Dependability! 

Th«>  nrw  Allivd  SW  relay  oHer% 
an  economical  combinarion  of 
bolh  *he»e  important  qualitiet 
Here  are  the  facts  on  this 
newest  relay  in  the  famous 
Allied  line 


lelfetie  SMf  yivei  cemp/ete  details 
Seed  for  yoar  rapy  taday 


Be  sure  to  visit  the 
AlJied  exhibit  at  the  I  R  E. 
Show,  Grand  Central  Palace 
March  6  to  9  •  Booth  779 


SINSmVITYt 

S.R.D.T.  .017  warn  d.(.  1  Can  ha  (applied 

D.R.O.T.  .OS  warn  d.c.  j  in  A.C. 

COIL: 

Acetate  inteleted,  bebbin  er  layer  weend, 
I7.S00  ebmt  max. 

CONTACTS: 

Silver,  ene  ampere  nen-indoctive  lead  at  74 
velts  d.c.  ar  IIS  veitt  a.c.  Armatvre  centact  at 
frame  petentiel. 

MOUNTINO: 

One  bele  witb  lecetinp  lop.  Alte  available  witb 
dust  cever  er  bermetically  sealed,  plap>in  er 
(elder  terminals. 

DUMINMONS: 

Open  Relay-1-1S.'l*",  l-S/t*",  t-S/O" 

SMied  Relay— S-3^  14“  lanp,  includinp  plop, 
1-13  37“  wide,  1-14/37“  hiph. 

WilOHT: 

7.S  ei. 

WilONT  HERMETICALLY  SEALED:  «s  at. 

SPSaAL 

APPUCATIONS: 

Sensitivity  dewn  te  .003  watts  S.R.D.T..  ar  .017 
watts  O.R.O.T.  Palladivm  ar  etber  procieas 
metal  centacts  far  avdia  ar  law  veltape  (Ir- 
cvits,  tunpsten  ar  allay  cantacts  far  bipher 
cerrent  er  veltape  circnits.  Maximvm  inpvt 

4.0  watts  at  70‘C  far  OS*  risa. 

ALLIED  CONTROL  COMPANY,  INC. 

7  lAST  IND  AVENUE.  NEW  YORK  71,  NEW  YORK 


pyunyv 
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nRST  ¥inTH  THE  FMEST  IN  7^  U  COMPONENTS 
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I  he  (t-E  elecimnic  amplidyne  con- 
sislt  of  a  nioior-amplidyne  set,  a  hiah- 
icain  d-c  balanced  ainplitier,  and  a 
reference  volta)(e  supply.  It  is  similar 
to  equipments  used  in  drive  systems 
for  radar  antennas,  searchliithts,  and 
ship  and  aircraft  Kun  mounts.  (a>m- 
mercially,  it  can  he  used  in  many 
kinds  of  mt>tor  control  systems  for 
close  reKulation  of  current,  voltafie 
and  speed — to  limit  torque,  hold 
tension,  speed  up  acceleration,  and 
position  accurately. 

The  electronic  ampliher  makes  the 
amplidyne  respond  quickly  to  sudden 
chaniies  in  the  control  sifinal,  and 
Itivcs  It  hiKh  sensitivity  to  small 
gradual  changes.  1  hese  and  other 
features  make  it  readily  adaraahle  to 
automatic  programming  and  closed- 
cycle  processing  control. 

.Applications  range  from  power 
supply  f»>r  ,*-4  to  I  }  j  horsepower  mo¬ 
tors  to  held  excitation  for  large  ad¬ 
justable  voltage  drives  up  to  20t> 
horsepower.  For  information,  see 
Hulletin  GEA-48H9. 


low-cost  wolding 


production 


G«n«ral  Electric  •ngiis^m  hav*  d*v*lop«d  a  n«w  low-€0<t 
—died  of  pr«ciaio«v<oidrol  rMbtanc*  w*(ding  for  v%o  in 
many  Mpnnaivo  owmbly  opnrationi  in  Mm  monufactwr*  of 
•l•ctronic  oqiMpmont. 

TM(  now  wolding  moMtod  mahot  it  poMiblo  for  a  tinglo 
oporalor  to  wold  IS  grounding  ribbom  and  ono  rocbtor 
food  to  tfco  dioaait  of  o  tolovition  »ot  in  two  minuto*. 

THo  control  ponoi  tbown  obovo  providoa  for  wolding* 
curront  odisntmont  to  control  Mm  amount  of  hoot  producod 
In  Mm  wolda.  Onco  tot,  Ihit  control  will  koop  twccoMhro 
wolding  currontt  constant  to  insuro  accurato  and  contittont 
wolding  of  connoctiont.  Writo  for  comploto  data  in  BuNotln 
GEA-4175. 


ELECTRIC 
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Electronic  engineers  are  well  aware 
of  the  usefulness  of  selsyns.  Whether 
used  for  indicatinit  or  control,  they 
have  proved  themselves  a  reliable, 
accurate,  and  rapid  means  of  com¬ 
munication. 

Ci.E.  produces  a  complete  line  of 
selsyns  the  hifth-accuracy  type  with 
an  accuracy  of  ^  one  degree,  and  the 
general-purpose  type  with  a  w  five, 
degree  accuracy.  All  units  have  high 
operating  torque  and  are  totally  en¬ 
closed  with  no  exposed  terminals. 
Indicators  and  transmitters  are  also 
available  in  several  models.  See 
Bulletin  GEA-2I76. 


Denerol  electric  CMvigeny,  Soctlea  D447^ 
Apoviratwi  Degertment,  Sciwfiectady  S,  N.  Y 


rleota  send  me  Hie  following  bulletins 

(  )  OiA-3t76  Selsym 

(  )  C(A-4l3t  ThyrMe  Material 

(  )  0fA-4l7S  Welding  CeiHrel 


(  )  0IA-4M9  Ilectrenic  Aaigll^y 

(  )  OCA -SOYS  Olast  lethings 

(  )  0CA-S41S  Canal  Inslraments 


Thyrile1^  resistance  material  it  in* 
organic  and  has  the  unique  electrical 
property  of  varying  inversely  in  re¬ 
sistance  as  the  founh  power  (or  even 
higher)  of  an  applied  voltage.  It  has 
stable  electrical  characteristics  over  a 
wide  range  of  operating  conditions 
and  can  he  used  with  a-c,  d-c,  or 
short -duration  pulses.  Because  of  this, 
it  has  solved  many  problems  for  the 
elecnronic  design  engineer. 

Its  most  widely  known  applica¬ 
tions  are  in  the  limiting  of  voltage 
surges,  the  stabilization  of  rectifier 
output  voltages,  the  controlling  of 
voltage-selective  circuits,  and  the 
potentiometer  division  of  voltages. 

It  is  usually  supplied  in  disk  form 
in  diameters  from  0.2  5  to  6.00  inches, 
with  or  without  mounting  holes. 
Smaller  sizes  are  furnished  with  wire 
leads.  (Complete  information  is  con¬ 
tained  in  Bulletin  GEA-'4138. 


Originally  developed  by  General 
Electric  for  use  in  vital  coramunica*  | 
tion  equipment,  these  unique  bush-  * 
ings  are  now  successfully  used  on 
such  apparatus  as  power  capacitors,  ' 
transformers  (Alamcni,  modulator  or  I 
pulse),  and  rectihers.  They're  made 
of  cast  glass  with  sealed-in  nickel- 
steel  hardware  and  can  be  readily 
welded,  soldered  or  brazed  directly 
to  the  apparatus.  This  eliminates  the 
need  for  gaskets  and  provides  a  per¬ 
manent  hermetic  seal. 

Because  they  are  small  and  com¬ 
pact,  as  well  as  vibration  and  weather 
resistant,  glass  bushings  make  pos¬ 
sible  new  designs,  especially  where 
apparatus  is  to  he  airborne  or  where 
high  humidity  or  fungus  growth  are 
special  problems.  Glass  bushings  will 
nf>t  puncture  or  shatter  under  excess 
potentials — either  60  cycle  or  im¬ 
pulse.  For  more  data,  including  sizes 
and  ratings,  see  Bulletin  GEA-5093- 


Cast  glass  bushings 
make  possible  new  designs 


250  degrees  of  meter  scale 


R  varies  inversely  as 


•  If  you  need  it  — 

-  one  degree  accuracy 


General  Electric’s  new  long-scale 
panel  instruments  are  designed  for 
applicatii>ns  where  space  is  limited, 
hut  ease  and  accuracy  of  reading  are 
required.  These  3'2-inch  instruments 
have  a  4.92-inch  scale  which  covers 
230  degrees. 

The  sturdy,  attractive,  molded 
Textolite  cases  (round  or  square) 
harmonize  with  other  G-E  panel 
instruments.  The  mechanism  is  the 
internal-pivot  type— a  reliable  unit 
construction  which  permits  minimum 
hehind-the-panel  depth.  Accuracy  is 
within  3%  of  full  scale  on  the  recti¬ 
fier  type,  2%  on  all  others.  For  full 
details,  write  for  Bulletin  <iFA-3423. 


t’t 


Standard  AC 


SPECIALS  Your  particular  roquirtmontt  can  bo  mol  by  omploying  tho  ORIGINAL 
SORENSEN  CIRCUIT  in  your  product  or  application. 

SORENSEN  REGULATORS  can  bo  dotignod  to  moot  JAN  tpocificalions. 

SORENSEN  onginoors  aro  always  availablo  for  consultation  about  unusual  rogulators  to 
moot  spocial  noods  not  handlod  by  THE  STANDARD  SORENSEN  LINE. 


orensen 


and  company,  inc. 
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electronic  voltage  regulators 


^  sorens®". 


MAXIMUM  ACCURACY 


•  MINIMUM  DISTORTION 


•  FREQUENCY  INSENSITIVITY 


Standard  DC 


4  11  It  4t  111 

**Loo4  Ml  mm^f% 

5.IS-4OI00  S-IS-SO  S-IO-M  IS  S-IO 

Inpvt  voteog# 

fS-130  VAC  cycle*: 

•^•pi«9  eveilobl#  lev  1)0  VAC 

[I  A««wfocy 

frem  1  10  t«  fell  leod 

1  Bi|»^  voHof# 

1  tMS  NUs 

IH 

j  Recevory  Him* 

0  I  *#ce«idt  — ’  volw*  ifKivde*  cKorgifif  hme 
•f  FiHer  dtevif  fee  tbe  tevere  cHenfe 

in  leod  •?  mpwf  <e«»dili«fi* 

1  V  io%,-as% 

1  mMl#l«  by  in^uehng  ewt^t  volteg#  ftrtl 

1  ibMi  l•4•S  A  VOC  (a  S  o«*tR«r*« 

Model  in  VA  Cn^city 

ISOS  ISOS 

SOOS  1000S 

lOOOS 

3000S 

sooos 

lOOOOS 

ISOOOS 

iegiflotinn  Accwrocy 

±01%  01% 

01% 

0  1% 

Hnrmemc  Dictertien 

)H  max.  IH  mox 

3%  max 

3%  mox. 

In^t  vehofe 

05-130  VAC  olto  ovotloble  for  100*240 
VAC  tingle  pKote  50-40  cycle* 

Ovt^t  velfnge 

Adiwttoble  between 
330  VAC  model* 

nO-110: 

110-140  iM 

leod  ronge 

O  —  Full  lood 

P  f  range 

Down  to  0.7  P.F, 

NOTES.  Reguloter*  con  be  Kermeficolly  teoled. 

AM  model*  lemperoture  cempeneoted 

j 

i 

I 

n 
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fiu/uteil  Sk  Qo4n/pxi4^ 


your  uirvum  noRU" 


In  any  technical  business 
the  specialist  has  a  unique 
value  in  his  specific  field. 
It  is  logical  that  a  manufac¬ 
turer  of  a  specialty  product 
should  be  of  greater  value 
in  his  particular  field. 


As  onr  of  the  largcsl  produrrrs 
of  toroidal  roils  and  Sltrrs 
BumrII  A  Co’s  farilitirs  and 
produrlion  rxperirnrr  have 
brrn  of  immnisurabir  Irrhniral 
and  rronomiral  valur  to  our 
customers.  Many  engineers 
have  benefitted  by  our  prompt 
technical  service.  Why  not 
bring  your  network  problem 
to  us  for  the  most  practical  and 
economical  solution? 


EXCLUSIVE  MANUFACTURERS  OF 
COMMUNICATIONS  NETWORK  COMPONENTS 

Wlin  KM  TKHNICAL  INfOIMATION 
AU  INQUItllS  WIU  M  WOMATIV  HANOUO 


ZX] 

•a*»  • 

k-' 

AQooaimsou^a 


Here's  liyht  uieight  and  much 


LJ  ■  .s  half  the  weight  of 

aliiminuiii.  Moving;  (»art»«  ma<le 
from  this  tNpe  of  laniinate<l  plastics  start 
faster,  retpiire  less  |>ower  to  start,  stop 
anti  run  .  .  .  an<i  light  Height  is  only 
one  of  the  Synthane  properties  that  make 
It  a  valiialilr  material  for  you. 
ith  Synthane  you  get  light  weight,  strength, 
resistance  to  wear,  dimensional  stahility  and 
excellent  electrical  insulation,  plus 
many  other  desirable  mechanical, 
electrical  and  chemical  characteristics. 
This  unusual  tomhi/ialum  of  properties  has 
led  to  the  use  of  Synthane  in  thousands 
of  applications  in  almost  everv  industry. 

It  may  lie  the  material  you  have  U-en 
seeking  to  help  make  a  goisl  prisluct 
lietter  or  a  process  less  ex(irn'i\e. 
TJectrical  ipialities  such  as  high  dielectric 
strength,  low  |Miwer  factor  and  low  dielectric 
constant,  together  with  light  weight  and  moisture 
resistance  have  heljwd  put  Svnthane  in  television 
sets,  transformers  and  many  other  pieces  of 
electrical  and  electronic  equipment. 
Hard,  dense  and  abrasion  resistant, 
yet  easy  to  machine.  Svnthane  is  a  widely 
useil  material  for  long-wearing.  higli-sj>ee<l  gears, 
cams  and  rubbing  blocks. 
And  so  it  goes  in  application  alter  application 
— Svnthane  pavs  for  itself  in  extra  advantages 
over  other  materials.  It  may  l>e  helpful  to  you. 
If  you  have  a  sfiecific  material  problem, 
write  us  outlining  the  situation.  e  will  be 
glad  to  help  with  material,  design,  or 
'  l.ibricalion  of  linished  |t,irts. 

Svnthane  (a>r|Hiiation, 
I  laks.  i’entisvlvania. 


PLASTICS  WHERE  PLASTICS  BELONG 


W^M  WORK  IN  INDUSTRY 

A* 

Cl«*«to«Ad  Pn«vmafK  Tool  Compony, 
oP  Aorol  larvdmg  Goar  SPkkIi  Stfwt  for 
U  S.  Air  Wore*  ftombor,  I  36.  $yn«han« 

o«  (Hn  motortol  Poc  boormg  ihown 

bo<OW%0  oP  kpht  woor  ro»ittoAC#, 

oAttPvtcticrt  qwokHot,  qood  co^protwo  tlronqfb, 
•  icolloAt  »bocli  ro«i»»or«co.  ond  cloto 
tolOfO«K«»  to  vPwePi  it  moy  b«  PobrKOtod 
If  Aio  qvolif)««  voAiroblo  to  yOvt 


SYIVTHANE 
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Svntliane  ^^al'  tlie  material  selecleil  for  earli  of 
the  four  parts  shown  at  the  right.  Kaeh  manu¬ 
facturer  sought  one  or  two  specific  character- 
i-itic-.  In  each  afiplication  the  user  foumi  that 
S\n thane  was  not  only  a  better  material  for  the 
major  reipiirement  hut  gave  him  other  desirahle 
propertie>.  Thi»  is  true  of  almost  everv  appli¬ 
cation.  for  .''vnthane  is  unusual  for  its  amihinn- 
lion  of  properties. 

Svnthane  i-  strong,  hard,  light  and  dense. 
He-i't'  ahra«ion,  corrosion,  is  easily  worked  on 
standard  machine  lool>.  It  is  an  excellent  elec¬ 
trical  iii'iilator,  has  high  dielectric  strength, 
low  dielectric  con>tant  and  low  power  factor. 
It  is  a  s/7  plastic,  dimensionally  stable  over  a 
wide  range  of  temperatures. 


SYNTNANt  CORPOtATION 
■iv*r 

Plea.%f  it^nd  m^,  uUhout  (Migotioa^  the  comptft* 
coining  on  Synthanc  Technical  Plo^ic». 


SYNTHANE 
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PT-900  PORTABLE  TAPE  RECORDER 


Mrr«-‘»  fl\i-  .Hi'wrr  tor  ilrl.ivnl  <ip<-ii.il-fvcntN  hr<)jilia>ts  — on- 
flu-spot  rrcofilint;-  vsluifscr  rluTt-  is  a  nrcii  lor  fit-id  rtcording 
ol  toinplt'lc  hroadiast  iiu.ilitv  l,o«iL  .it  tlu-st- out st.iiulint>  cnni- 
luiriij);  tt  atiirt  s 

Separate  reciiriiint  and  plat  hark  heads,  each  ntlh  its  own 
associated  ampliher.  permit  monitorinii  direct  from  tape. 
Iliiih  (idelits  unit  — St)  to  IS.INIO  (M*S  at  IS"  per  second  tape 
speed  .1  microphone  channels  with  matter  tain  control  in 
recordint  amplifier  \  .1'.  meter  to  indicate  rccordint  lesel. 
plat  hack  output  lesel.  hias  current  and  erase  current,  and 
lesel  lor  telephone  line,  ^-speed  sintle  motor  drise  ssstem. 
Don't  fliiKisf  voiir  tape  rt-tordci  until  sou  set-  the  tir:i  Presto 
Portalilc  lape  Recorder.  Write  lor  complete  details  today. 


RECORDING  CORPORATION 

Poramut,  New  JtrMy 

Mailing  Address:  P  O  Box  SOO,  Hockensaek,  N.  J. 

laCaatSt  wmm  f  Btaat.  IM  Owwaa  S«  1%.  Mtattsal 

tisari  llall  SiwaitSaaCt  .lK  .n«trm$t..*T.  C*lsSa*tss  Tlen»m"  fieeTt 


Sff  AND  MtAA  PAISTO  AT  I  R  F  SHOW  •  SOUND  ROOM  D  •  GRAND  CINTRAL  PALACE 
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HER^HOP 


FOR  YOUR  TESTING 
AND  MEASURING  PROBLEMS 


Um  om  of  IImm  3  iiislniiiieiih.~or  stled  frimi  mort  than  300  othtr  G>E  stock  instnimants 


Tt  Ort  Costs  of  BalofKing  Rotors 


—use  the  G-E  portable  dynamic  balancer 

By  using  the  G-E  portable  dynamic  balancer  to 
balance  rotors  in  their  own  bearings,  you  can  dras 
tically  reduce  the  time  and  coat  of  balancing  rotors 
in  generators,  motors,  and  in  other  machines.  One 
operator  alone  can  balance  two  bearing  machines, 
and  he  needs  to  make  only  three  runs. 

Ideal  for  factory-testing,  you  can  use  the  device 
for  installation  or  maintenance  work,  and  for  field 
service  on  any  rotor  within  a  speed  range  of  600  to 
6000  rpm  and  weighing  more  than  30  pounds. 
Write  for  GEA-320. 


T«  Insalotioii  and  Winding  Fanits  Qnickly 

— use  the  G-E  winding-insulation  tester 

You  can  speed  up  production- line  testing  of 
motors,  transformers,  and  generators  by  using  the 
G-E  winding-insulation  tester.  At  one  G-E  plant,  for 
example,  more  than  4000  motors  a  week  are  tested 
with  one  device. 

Less  than  one  minute  is  required  for  a  complete 
test,  which  includes  resistance,  impedance,  turn- 
balance,  and  complete  high-potential  tests:  The 
operator  can  determine  the  nature  of  the  defects  by 
the  wave  shapes  of  the  oscillograms.  Write  for 
GEC  321. 


You  may  find  that  Ganaral  Electric  anglnaars  can 
help  you  by  rocommonding  one  of  tho  many 
G-E  stock  dovicot  and  instruments.  Your  problem, 
especially  if  it  it  one  common  to  industry,  may 
even  iustify  developing  new  equipment.  Send  the 
coupon  today  to  Apparatus  Department,  General 
Electric  Company,  Schenectady,  N.  Y. 


To  Locoto  looks  in  Closod  Systoms 

—use  the  G-E  Type  M  Leak  Detector 

By  locating  even  the  smallest  leaks  while  youff 
products  are  on  the  production  line,  you  reduct 
operating  costs,  cut  service  expense  in  the  field-* 
and  safeguard  the  good  will  of  your  customerq. 
Used  in  G-E  refrigerator  production  for  more  thaa 
two  years,  the  Type  M  detector  uses  helium  as  • 
tracer.  The  detector  is  so  sensitive  that  it  caa 
detect  one  part  of  helium  in  200,000  parts  of  air. 
Write  for  GEC-336. 


FOR  HELP  oa  your  Testmg  Problaim  .  .  . 
MoR  this  coupon  todoy  to: 


Oanaral  ll•c«rit  Cawisaiiy 
Sacilen  M  esr-U 
SakaooclMly  S,  N.  V. 

SlMta  tOMS  Ml*  eMcrt^iva  U. 

•Irwmants  (hal  will  halp  m*  !•  latl . 
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II  »)/</ t  /  >/  \>iliHNj  lifuipnunl 


Htll'l  WHY)  Th«  topnolch  cngiRMring  that  only  tlia  world'i  lorgoit  onlanno  oquip- 
man)  tp«<ialiiU  <an  givo  .  .  ,  tha  wnilofm  dapandobilily  of  Andraw  aquipmani  ,  .  . 
ill  luparior  pa'lornonca  .  .  .  Ilia  foci  Ihol  only  And'aw  mokai  o  cowplala  lina  of 
fliad  ilolion  onlanno  aquipnianl. 

tul  Hiol  i  not  all.  An  impoiing  poroda  of  '  firiti”  moinloin  And'aw  laodanhip. 
Soma  ciirranl  Andraw  "flriti''  ora  1)  Ilia  aiclviiva  Foldad  Unipola  Anlanno,  2)  Ilia 
naw  Hurncona  Modali.  3)  Ilia  Cornar  Raflaclor  Anlanno,  ond  4)  o  Vary  High  Coin 
Communicolioni  Anlanno  toon  lo  bo  onnouncad. 

C04XI4t  C4flf,  Type  Sifiniliianily,  there  it  more  of  ihi«  Andrew  Vg”  diameter 
cable  now  m  uie  than  all  similar  makes  combined '  You  ttet  a  bonus  of  extra  miles 
added  to  your  sersice  radius  because  loss  characteristics  are  exceptionally  low. 
fOlOtO  UNI^OLi  AN1INNAS.  Another  Andrew  "first"  and  made  only  by  Andrew. 
Thousands  of  these  popular  antennas  are  in  use  at  hxed  stations  throuKhoul  the 
world.  More  new  stations  are  usin);  it  than  any  mher  antenna.  I'sers  acclaim  1)  its 
quieter  reception  produced  by  the  tvounded  radiating;  element,  2)  the  excellent  im¬ 
pedance  match,  and  its  (treater  transmittinc  cciverage. 

Fxtra!  Now  available  in  fiurricane  .Models  to  insure  uninterrupted  operation 
when  you  need  it  the  most. 

C04XIA1  4NTfNN4S.  Must  economical  where  signal-to-noise  ratio  is  high.  Above 
Itm  MCS  only. 

C4XOfOfO  ANTfNNXS.  If  you  operate  along  a  shore  or  border  line  and  want  your 
signal  to  cover  only  a  certain  IHU*  area,  this  rugged  antenna  is  made  to  order  lor 
you.  It  cotHentrates  your  signal  where  you  want  it  and  doesn’t  waste  radiation  where 
you  don’t  want  it. 

COXNfX  RfrUCrOX  ANTINNAS.  For  narrow  angle  coverage  or  point-to-point  relay¬ 
ing.  Concentrates  your  signal  in  the  exact  area  where  you  want  it,  using  a  60*  beam. 
Ascisds  interference  to  and  from  the  remaining  area.  For  the  72-76  and  148-174  MCS 
bands.  Only  Andrew  makes  a  commercial  model  of  tbis  special  purpose  antenna— 
another  .\ndrew  “first." 


VIXY  HlOH  OAIN 

COMMUNICATIONS  ANTfNNA 

(lOon  to  b*  onnounffdl 


It  will  poy  you,  tee,  to  uto  Andraw  fliad  station 
aquipmani  Wrila  for  furthar  informolion  —  tedoyl 


Tha  hiqhast  qoin  onlanno  <n  mobila  communico- 
lions  history.  It  octuollj^^datijrao  tha  full  goin  of 
6.S  db  os  cloimad-tha  soma  os  incraosing  your 
powar  41A  limasi  Think  of  tha  acenomy.  Now,  for 
lha  first  tima,  you  con  covar  oraos  you  couldn't 
raoch  baforal  It's  onothar  poca-satting  Andraw 
'  first"  Fraquancy  ronga  is  148-174  MCS. 
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Ferranti  Eleetrie, 


fumr  Nnr 


DESIGN  FOR  TRUE 


CONOMY  THIS  YEAR 


WITH 


We  have  specialized  knoHled):e,  skill  and  a  full  ran^e 
of  facilities  for  mass-produced  economical  units  and 
hermetically  sealed  transformer^  »»f  all  types,  as  well 
as  for  large  single  and  3>phase  transformers. 

For  a  superior  product,  priced  eompeliti\ely  . . .  for 
as^ured  efliciency  and  long  service  life,  let  FFRR  ANTI 
huild  transformers  to  your  precise  needs, 

CHECK  YOUR  REQUIREMENTS 

Power  and  Roctifior  Trantformors  up  to  50  KVA  (High  Volt¬ 
age  or  High  Current) . . .  Saturable  Reactors . . .  Special  Cores 
and  High  Temperature  Insulation  .  .  ,  Class  B  Hermetically 
sealed  Types. 


Television  Transformers  . . .  Control 
Transformers...  Audio  Transformers 
. . .  Power  and  Audio  Filter  Chokes 

Mfe  invite  your  inquiries 


•USHIN6S 


StAi-*® 


multiple  headers 


ffo^amm/e! 

All  the  data  you  need  on  sealed  terminals, 
multiple  headers  and  special  gasket  type  bushings 
for  all  electronic  and  electrical  connections.  Because  of 
wide  diversity  of  design  and  size  in  all  three  types, 
&I  standard  stock  items  meet  most  requirements  and 
result  in  substantial  economies.  The  catalogs  illustrated 
are  most  complete  references  and  are  available 
to  engineers,  designers  and  purchasing  officials  on 
request  —  without  obligation. 


Including  many 
standard  types 
suitable  for  most 
applications: 


Write  for 
your  copies  of 
these  FREE 
catalogs  today! 


•  E.|  HEIMETICAUY  SEALED  LEADS 

With  cHamicalty  bonded  teal  eoiily  loldered  or  welded  to  housings  Impervious 
to  rust  and  dust,  high  moisture,  shock  ond  corrosion 

•  E-l  HERMETICALLY  SEALED  MULTIPLE  HEADERS 

Every  E  l  header  is  of  vacuum  tight  construction  and  absolutely  strain  free. 

Other  features  are  cushioned  gloss,  tin  dipping  and  silicone  treatment 

•  E-l  CASKET  TYPE  BUSHINGS 

The  ideal  bushing  for  electronic  applications.  Offers  high  dielectric  strength, 
easy  installation ,  improved  sealing  and  shock  resistant  construction  throughout. 

For  applicationi  requiring  other  than  standard  types,  E-I  pro¬ 
vides  fast  service  on  custom  designs.  Recommendations  and  es¬ 
timates  sent  promptly  on  receipt  of  blueprints  or  pencil  sketches. 


I^ELECTRICAL  I  N  D  U  S  T  R  I  E  S  •  I  N  € 

I  Ai  u  •  f  •  (’ir  'rfCiAii/tOfifCTioNfcrouiPMtNr 

44  SUMMER  AVENUE.  NEWARK  4,  NEW  JERSEY 


GENERALS  ELECTRIC 
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8%'  max  langth  3  1/16"  max  diomatar 


CHARACTERISTICS 

H«of«r  voHag*  6.3  v 

H*at*r  currant  0.6  amp 

FocutWif  maltiod  •l•ctro«tatic 

DaAacting  mathod  •l•ctro«tal■< 

Scraon  photphor,  PI 

fluor«K*n<*  graan 

parpstanca  madium 

Ovar*oll  langtt»  8%"  mo* 

8ulb  diomatar  3  1. 16"  mo* 

Min  utaful  icraan  diamatar  314* 

lata  tmoll  ihall  duodacal  12-pin 

lating  12F 

M.II  tatm|f  6es'(n-ctnter  raluts 

Anoda  No.  I,  voltaga  1,000  v  d-c 

Anoda  No.  2,  voltaga  2,500  v  d-c 

Ttgical  operation,  for  Anodt  No  -2  lOitaiet  of 


1,000  « 

3,000  « 

Anoda  No.  1, 

voltag« 

200  V  to  350  u 

400  y  to  700  y 

Grid  No.  h 
voltago  for 

VtMOl  evt-off 

0  V  to  63  V 

0  y  to  126  y 

Dalacfion  foc«or>: 

01  and  02 

115  V  to  145  y 

230  y  to  290  y 
d-c  par  inch 

03  and  04 

n  0  y  to  1 40  V 

220  y  to  210  y 
d-c  par  inch 

Here's  a  prwtJ  3-inch  cathode- 
ray  tube  that  makes  it  easy 
fur  you  to  design  test  instruments 
truly  light  and  compact,  conve¬ 
nient  to  use.  T  he  tube  may  be 
employed  cither  in  small  oscil¬ 
loscopes,  or  as  a  substitute  for 
meters  in  new-design  ec^uipment. 

Small  in  size,  appealing  in 
price,  the  GL-3MP1  also  is 
marked  by  advanced  engineer¬ 
ing.  T  he  tube  has  exceptionally 
high  light  output.  Its  brilliant 
spot  is  made  possible  by  General 
hlectric’s  special  method  of  ap¬ 
plying  the  Pi  screen.  T  he  spot  is 
held  to  a  sharp  focus  through 
efficient  tube  design  and  quality 
manufacture.  Moreover,  deflec¬ 
tion  sensitivity  is  high;  particni- 
larly  so  for  a  short-length  tube. 

T  etrode  design  of  the  GL-  3M  P 1 
includes  a  No.  2  grid.  Because  t>f 
this  feature,  fluctuations  in  hrst- 


anode  voltage  do  not  afTecn  the 
beam  current,  which  remains 
constant.  T  he  electron  gun  is  a 
Zero-lb|  type,  meaning  that  the 
first  anode  takes  practically  no 
current.  T  his  permits  use  of  a 
low-current  voltage-divider  sys¬ 
tem  as  well  as  a  very  small  filter 
capacitor  in  the  power  supply- 
two  vital  steps  toward  circuit 
simplicity  and  economy. 

Ask,  today,  for  price  and  fur¬ 
ther  facts  about  this  fine  G-E 
cathode-ray  tube  — a  type  that 
opens  up  new  areas  of  sales  for 
the  alert  manufacturer  of  test  and 
service  equipment.  Also,  General 
Electric  tube  engineers  will  be 
glad  to  consult  with  you  person¬ 
ally  on  the  GL-3MPrs  applica¬ 
tions  to  yiMT  new  design.  Vf'ire  or 
w  rite  (untrul  lileclric  Company, 
f'Uctronics  Department,  Schenec- 
t.uly  5,  Seu  York. 


WNGS 


SwbtMiory  •! 

ALIIOHINV  LUOlUM  STIIL  COiPORATION 
'  147  ImI  Ontari*  Ummt,  CHiff  1 1,  IWnoit 
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ORP.,  ERIE,  PA 

TORONTO,  CANADA 


Battwi  Mtc*  CwwI—ff* 

15  AAMF— 5,000 


Ciack-Erit  PItiicM  Tak« 
Sackttt  «itk  1,000  MMF 
kailt  ia  by-pats  coaOaasart 


XHE  dependability  and  accuracy 
to  close  tolerances  required  for  Tele¬ 
vision  and  Broadcast  applications 
are  combined  in  Erie  Ceramicons 
with  compact  design,  tubular  in 
form,  for  easy  installation  on  the 
assembly  line. 

Erie  manufactures  a  complete 
line  of  Ceramic  and  Button  Mica 
Condensers  for  transmitter  and  re¬ 
ceiver  applications:  Carbon  Sup¬ 
pressors,  Custom  Injection  Molded 
Plastic  Knobs,  Dials,  Bezels,  Name 
Plates  and  Coil  Forms.  Complete 
technical  information  on  request. 


CiMtMii  laiMtiM 
Ptettk  Kaabt.  Mato. 
Barato,  NaaM  Plataa, 
CaUfanat,  ate. 


Nigk  Valtaca  Oaabto  Cap 
am4  plate  CaaSaatar* 

Up  lo  15,000  VOITS 
WOaKWG 


■OM.  HiK.  GP,  Button  and  Plomieon  am  fglginmd 
o/  Kttn  Bm^tBtor  CotpotaUom. 


Type  TS2A  Caraaiicaa  Tnaaaar 

Type  S31  aaS  S32 

Tabaiar  Triaaairt 

1.5-7  MMF  3-13  MMF  4-30  MMF 
3-12  MMF  5-20  MMF  7-45  MMF 

0.5-5  MMF 

t-8  MMF 

the  FIRST 


rea 


SPECTRUM  ANALYZER 

10  MCS  to  16,520  MCS 


Polarad's  Model  LSA  Spectrum  Analyzer  is  the 
result  of  years  oi  research  and  development  It 
provides  a  simple  and  direct  means  oi  rapid  and 
accurate  measurement  and  spectral  display  of  an 
r.i.  signal. 


Outstanding  Features 


•  Frequency  marker  ior  measuring 
frequency  differences  0-25  MCS. 

•  Only  three  tuning  units  required 
to  cover  entire  range. 

•  Microwave  components  use  latest 
design  non-contacting  shorts  ior 
long  mechanical  life. 

•  Maximum  frequency  coverage 
per  dollar  invested. 

•  5  inch  CRT  display. 


•  Continuous  tuning. 

•  One  tuning  control. 

•  S  KC  resolution  at  all  frequencies. 

•  250  RC  to  25  MCS  display  at  all 
frequencies. 

•  Tuning  dial  frequency  accuracy  1 
per  cent. 

•  No  Klystron  modes  to  set. 

•  Broadband  attenuators  supplied 
with  equipment  above  1000  MCS. 


The  equipment  consists  of  the  following  units: 

Model  LTU-1  R.  F.  Tuning  Unit —  Model  LDU-1  Spectrum  Display 

10  to  1000  MCS.  Unit. 

MC^  '  ' 

Model  LTU-3  R.  F.  Tuning  Unit  Model  LPU-1  Power  Unit. 

4460  to  16.520  MCS. 


Where  Used: 

Polorod's  Model  ISA  Spectrum  Analyzer  is  a  lobora 

tory  instrument  used  to  provide  o  visual  indication  of 

the  frequency  distribution  of  energy  in  an  r  f  signal 

in  the  range  10  to  16,520  MCS 

Other  uses  are; 

1  Observe  and  measure  sidebands  associated  with 
amplitude  and  frequency  modulated  signals 

2  Determine  the  presence  and  accurately  measure 
the  frequency  of  rodio  and  or  rodor  signals 

3  Check  the  spectrum  of  magnetron  oscillotors 

4  Meosures  noise  spectra 

5  Check  and  observe  tracking  of  r  f  components  of 
a  radar  system 

6  Check  two  r  f  signals  differing  bv  a  small  fre¬ 
quency  separation 


Write  for  complete  details 


Viiit  our  Boothi  39  and  30 
at  tha  IBf  thaw 


^  Electronics  Corporation 

100  MtTtOeOLITAN  AVI  •  OROOKLTN  11, 
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r  THi  ^ 

HEADER  SEAL 
GUARANTEE^ 
IMPERVIOUS 
TO  EVERT 
L  ELEMENT!  A 


a 


The 


Only 


Seals 


You 


Can 


Hot  Tin 


Dip 


525 


for 


Easy 


at 


Assembly  Soldering 


for 


Strain 


and 


Fissure 


Free 


Sealed 


Part  with  Resistance 


of 


over 


10 


000 


Megohms 


tnerica  s  leading  industries  and 
government  agencies  have 
made  Hermetic  Seal  Products  Com¬ 
pany  headquarters  for  gloss-metal 
headers  that  are  impervious  to  every 
element,  even  under  the  most  ad¬ 
verse  conditions. 

Hermetic  headers  withstand  high 
vacuum,  high  pressure,  temperature 
cycling,  oils,  compounds,  chemicals 
and  corrosion. 

TERMINALS  AND  HEADERS  ARE 
AVAILABLE  IN  RMA  COLOR  CODE 

No  matter  what  your  requirements 
are  in  design  or  production  runs. 
Hermetic's  creative  engineering  and 
amazingly  flexible  processing  will 
save  you  time,  money  and  effort  and 
will  turn  out  hermetic  seals  of  un¬ 
rivaled  quality  for  the  ultimate  in 
performance. 


Your  copy  of  the  most  complete 
catalog  ever  produced  on  hermetic 
seals  IS  available  without  cost  or 
obligation  Here,  in  16  data-laden 
pages,  is  the  most  thorough  pres 
entation  of  factual  material  on  her¬ 
metic  seals  Write  for  your  copy  Let 
us  know  how  we  can  help  solve 
your  problems  in  hermetic  sealing 


HERMETIC  SEAL  PRODUCTS  COMPANY  29  37 


So.  6th  St.,  Nsworlc  7,  N.  J. 


Viait  Booth  Numbot  129  at  tho  1950  I.B.E.  Show,  Grand  Cantral  Palaeo,  March  6-0. 
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WHAT  KARP  CUSTOM  CRAFTSMANSHIP  OFFERS 


KARP  MfTAl  PRODUCTS  CO  .  INC 
SIS  63rd  Slr««i,  Brooklyn  20,  Now  York 

t»if  f/ooi«  mof*  tnfo/morion  and  ot  how  your  i 

tmofol  wotkrrtonrhip  coo  hulp  ui  cuf  our  producfton  coirr 


Company 

Addroii 

City 


•  ^rocticol  K»lp  wilk  prob- 

Umt,  to  imprevo  prodwct  ood  <wt 
cost 

•  Ovr  lorgo  occwmwIottoA  of  tool* 
ood  dioft  oFlon  coo  toipo  yoo  tpocioi 

dio  <09ft  oi»d  tflOO. 

•  Tko  tpocioliiod  diiH  ol  lovorol 
Kvodrod  el  tko  koon  wtol  crofH* 
mofi,  OMport  lofNiifig,  drow«Ag< 
bonding  .  .  .  welding  witk  oH  lotott 
tocknigoot. 

•  finest  geolity  pointing  end 


linitking  of  olt  typos  in  dettprool 
ckomberi  oqvipped  witk  wotor 
weskod  tprey  boetk.  Poking  ovons 
witk  timing  controls. 

•  Cverytking  in  skeet  niotol,  from  o 
simple  ckossis  or  ponel  to  tko  most 
eloboreto  electronic  opporotws 
kovsingi.  Any  motol,  ony  gowgo* 
ony  sitOy  ony  qvontity>-'lrom  o 
single  lot  to  lorgo  ri»n  qoontitios. 

•  f^ient  predwction  ond  on4iiiio 
delivorios. 


;  KARP  MHAL  PRODUCTS  CO.  me 

"  215  63rd  Street,  Brooklyn  20,  N.  Y. 

J|  in  3^Aee/ 
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Th«  FAMOUS  GENUINE 

JENSEN  MODEL  510 

COAXIAL  SPEAKER 


BEST  AT  AMY  PRICE  -  -  - 

CompmMive  test$  with  the  most  expensive 
types  of  two-way  speakers  will  prove  that 
the  fensen  ModH  }10  is  the  best  regardless 
of  price. 

The  new,  wide-angle  acoustic  lens  of  the 
is  an  example  of  Jensen  leadership 
inlossdspeaker  enghteerwg.  By  adapting  ojh 
tical  principles  to  acosssHcs,  this  leses  acts  in 
conjsmetion  uith  the  b-f  horn  to  distribute 
h-f  radiation  uniformly  over  a  wide  angle. 
T his  insstres  constat^  balance  arsd  high  qual¬ 
ity  reproduction  throngbout  the  whole 
room. 

Whether  the  "Mff’  is  used  for  broadcast 
motsitoring,  profetsiottal  sound  reproduc¬ 
tion,  or  for  home  esstartainment  systems,  the 
advatsced  Jensen  electroacoustic  design  as¬ 
sures  the  finest  performance. 


JBHvBH  M  All  W  r  ACTU  III  NO  '  COMF  AN  T  division  or  thi  aufii  coufAur 

6607  South  Laromio  Avonuo.  Chicago  38,  lllinoit  •  fa  CamaOo;  Coppof  Wira  ^ro^wcts.  Ltd.,  351  Carla 


Taraata 
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t 


I  ' 


I'hr^r  iitr  Ihr  trwhfix  iiftanl  ii/iuh  rminai’f  mrni  rnrn  hai'r  firm  rnnitni’:  "Oiif 
of  tli«'  iiifaiis  li\  uliiili  lliK  iiiaiiv  fast  ('haii);iiiK  varialilcs  of  iiulustn  can  Ih-  co- 
■  •i(liiialt-<l  and  ••Uitruallv  translate*!  is  Arina’s  eU^  trual  resoKer  .  .  .  tin'  "lirain 
liliH  k**  tliat  tepla*'***!  a  toiinidalilo  a^^^rct^ation  of  ^cars  and  slides  presiousK  used 
to  sols*'  the  tiik’onoinetii*  tniutions.  It  is  nse*l  in  instrninentation  involving  isnn 
pnteis  and  a*-tion  tnm;erin^  *ir*iiits  Aiul.  r«'sol\ers  isnn*'  off  Anna  poMliu  tion 
lines  ais  ni.ite  to  a  «li'i;ie*'  s*'l*lom  I'nnall*'*!  ontsi*!*'  tlw  pr*-*  ision  iniHlel  shop,  rlu-y 
tit  Intel*  hani;eahl\  into  instinineiit  as\<-inlili<'s.” 


RESOLVER  CATALOG 
JUST  PRINTED  GIVES 
COMPLETE  DETAILS 

ASK  FOK  A  COPY 
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NEW  MINIATURE  ELECTRICAL  RESOLVERS 

^  FOR  COMPUTER  PROBLEMS  OF  INOUSTRY 


SIZE 


KEY  COMPONENTS  IN  ARMA  S 
POST  WAR  TECHNIQUE  OF 
ELECTRICAL “BRAIN  BLOCK" 
INSTRUMENTATION 


llriiln  Hli»  i"  iiulmnu-utiitiim  ifuit  ilij  de- 
fidx*  any  ruxlimt  artunnitnfnl  of  /igfit. 
piolt,  iM'i  tiriife  tiatulatd  .\rnM  i  omfhiiu  hIm 
f  malxf  ftfft  uton  nulrunu  tilt  utui  rontrolt 


SIZE  03 
RESOLVERS 


TYPICAL  SPECIFICATIONS 


!  » 

tiMr%foa«at«a 

MU 

MAI 

Ml 

*  mu 

TO  ATTAM  TAOUlAAfO  UCWUCNS 

i. . 

T»H 

an  tit 
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GENERALS  ELECTRIC 


JUSl  OFf  TH€  PKtSS! 


T  T  ERE’s  the  book  that  digests  all  the  facts 
*  ^  you  should  have  on  Germanium  Diodes. 
Contains  valuable  pages  of  up-to-the-minute 
information  on  diodes  and  their  applica¬ 
tions  in  today’s  widening  electronics  market! 

For  designers  and  engineers  who  want 
basic  facts  on  the  development,  character¬ 
istics,  advantages  and  circuitry  of  diodes, 
this  carefully  prepared  General  Electric  man¬ 
ual  is  a  valuable  tool.  Includes  specific  data 
on  diode  problems,  characteristics  curves, 
electrical  rating  charts,  circuit  diagrams. 

Assembled  in  loose  leaf  fashion,  the  book 
is  tabbed  by  sections  for  easy  reference.  The 
$1.25  price  of  this  leatherette  bound  hand¬ 
book  includes  supplementary  sheets  on  new 
diode  developments  which  will  be  sent  to 
you  as  they  are  published.  Your  copy  is  wait¬ 
ing.  Mail  the  coupon  today! 


^  0«>ign,manufactura,andtp*c- 
iflcationi  of  G-E  Weldad  G*r- 
manium  Diodei 

Ganarol  purpoi*  fypat 
TV  fyp*» 

Ouodi 
UHF  diod«t 

•  CHARACTERISTICS  CURVES 
36  curv«$  on  retittonc*,  cur¬ 
rant,  voltage,  temperature, 
and  efficiency.  Alto  typical 
diitributioni. 


HERE’S  WHAT  IT  TELLS  YOU 


•  SERVICE  NOTES 

How  to  install 

How  to  check  and  inspect 

Precautions 

•  DIODE  APPLICATIONS 

Typical  circuit  applications 
and  brief  descriptiorts  of 
diode  charocteristics  os  used 
in  circuits  covering  AM  & 
FM  receivers,  TV  receivers, 
measuring  equipment,  car¬ 
rier  current,  miscellaneous. 


A  Pertinent  articles  and  public  presentations 
on  diode  theory  and  application. 


Cetterol  Electric  Company— Section  430 
Etectronics  Pork 
Syracuse,  New  York 

Please  tend  me . copies  of  the  r<ew  G-E  CermonivM 

Diode  Handbook  at  $1.33  per  copy— Postpaid. 


n  Check  or  A4.0.  endosed 


i 
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(TUIULAR  PAPER  CAPACITOR) 
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damondl  of  andwronra  in 
talaaision  racaivari  outo 
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PYRAMID  ELECTRIC  COMPANY 

1S$  Oxford  Stroot 
Potorson.  N  J.,  U  S  A 

TfUOOAMS  tWUX  bolaasws  N  J 
CAMI  AOOtl55  byromidoso 


BUSINESS  BRIEFS 


By  W.  W.  MacDONALD 


Field-Trip  Impression:  Price 
will  be  kitiK  in  1950  television. 
Some  manufacturers  think  lower 
prices  for  1949  picture  sizes,  or 
the  same  prices  for  larger  pictures, 
can  be  achieved  by  Isetter  thoujrh 
simpler  circuits  and  savinic.s 
effected  by  improved  production 
techniques.  Others  think  that 
lowerinit  of  lists  will  he  accom¬ 
plished  by  just  plain  corner-cut- 
tinjf,  some  of  it  at  the  expense  of 
performance. 

Both  schools  of  thought  are 
(irohahly  ritrht. 

Another  Field  Impression, 
slijfhtly  mixed,  is  that  the  tube 
i.s  at  one  and  the  same  time  itoinic 
out  and  coming  in. 

We’ve  seen  trermanium  crystals, 
dr:.-disc  rectifiers  and  mairnetic 
antplifiers  creeping  into  certain 
electronic  equipment.  On  the 
other  hand,  we’ve  also  seen  thyra- 
troiis  and  iicnitrons  suh.stituted 
for  relays  and  even  for  heavy-duty 
j  contactors  in  new  jrear. 

I  .-Ml  in  all.  we  think  it  would  lie 
silly  to  .sell  the  tube  short. 

Kntirf!>  Speculative,  hut  never- 
.  theless  stimulating  to  some  of  our 
I  friends  in  the  aviation  field,  is  this 
i  trend  of  thouKht: 

A  irood  part  of  the  cost  of  a 
modern  airplane  is  in  its  elec¬ 
tronic  equipment,  so  a  few  extra 
dollars  invested  in  electronics 
would  not  break  the  hank.  St>me 
of  this  equipment,  like  an  auto¬ 
matic  pilot,  already  moves  various 
tliuht-control  surfaces.  This  heinjr 
the  case,  it  is  conceivulile  that 
similar  electronic  equipment  could 
lie  introduced  lietween  the  pilot 
and  the  contrtil  surfaces  to  take 
I  over  part  of  the  job  of  manual 
rtyinv'. 

Several  possibilities  come  to 
mind.  By  a  combination  of  elec¬ 
tronic  and  manual  control  could 
a  small  ship  achievinjr  supersonic 
siH'cds  Ih'  triven  the  "feel"  of  a  safe- 
I  and-sane  transport?  Could  elec- 
I  tronic  mean.s  of  stahilizinjr  flipht 
j  lie  substituted  to  some  extent  for 
aerodynamic  stability?  Would  this 
I  permit  economies  to  Ih'  effected  in 


the  desitrn  of  the  airplane  itself? 

From  here  on  it  is  your  ball. 

Important  Trend  everywhere 
in  evidence  is  an  enjrineerinjr 
struKtfle  to  combine  the  functions 
of  ehxtronic  measurinK  -  teleme- 
terinjr  -  calculatinK  -  indicatin^r  - 
recordinj?  devices  with  those  of 
the  garden  variety  of  business 
machine. 

In  fields  of  endeavor  ranirini;  all 
the  way  from  fiiKht  research 
throujrh  conventional  industrial 
lalniratory  and  production  testinif 
to  even  more  laborious  clerical 
operations  modern  electronic 
c<|uipment  is  KHtheriiiK  so  much 
data  that  man  cannot  comfortably 
ditrest  it.  Thousands  of  people  are 
slaving  away  converting  oscillo- 
irraphic  and  maKnetic  squijrtfles 
and  other  hieroglyphics  turned  out 
)»y  electronic  jrear  into  plain  old- 
fashioned  arithmetic  and  Knjrlish 
such  as  that  turned  out  by  busi¬ 
ness  machines. 

What  is  needed  is  a  hridjre  be¬ 
tween  the  two  devices,  one  that 
need  not  he  monitored  by  human 
hands.  Suitalile  component  parts 
are  already  known  in  many  cases, 
and  the  span  has  actually  been 
completeil  in  a  few  highly  special¬ 
ized  robots.  But  the  problem  still 
lies  lartrely  ahead. 

Buildinir  this  bridjre  may  very- 
well  he  the  next  great  jol)  for 


Poetry  normally  leaves  us  cold, 
lint  we  do  like  the  piece  entitleil: 


lly  H«ri.M  \Vitl.ir(l  illias.m 

\N  h«T»*  jf'alouM  flfiicer'* 

.\l»i  ut  blaok  mjnH  entwin**. 

Til**  1*^)’  niantlnha  ll!«K:»*r» 

ITy  t'f  th^  nine  . 

Hmoni.MlH  hn*«.<Y  thR-rf*  bleakly 
In  R'«»n»nary 

miiiiiendfl  riiun«’h  meR'kIy 
Cul»4il  ‘x  ’a.  **y"i».  and  '•i*> 

There  ulitma  curvei*  HJ»'«einble, 

I’rlme  radii  outspread. 

.\fHl  \ar  anta,  atrendtle, 
lly  radical*  are  bled 
Saife  *ci*nti*t*  erfftatlcal 

With  Kl»‘eful  ea-^e  «*on*true  i»uch  . 

Hut  .  iion  nTathematlcal. 

Would  rather  nK»t  than  viem-  auch  * 

Reprinted  by  permi.ssion  anil 
Copyright  1949  by  The  .NVir  Yorker 
Mitga:ini ,  Ine.,  this  little  po«‘m 
comes  to  mind  whenever  we  read 
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terminals 


THE  FUSITE  CORPORATION" 


CARTHAGE  AT  HANNAFORD,  NORWOOD,  CINCINNATI  12,  OHIO 
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The  advantages  of  the  octal  type  key  plug>in  terminal  are  now 
extended  to  include  applications  calling  for  as  high  as  20  pint. 
Many  additional  types  of  relays  and  other  electrical  components 
may  now  employ  this  simple  fool-proof  combination  of  hermetic 
sealing  and  plug-in  connection.  Sockets  are  available. 

All  Fusite  Hermetic  Terminals  are  an  interfusion  of  steel  and 
inorganic  glass.  Write  Dept.  E  for  specifications  and  complete 
information. 


SHOCK  -  VIBRATION 


tkim  Wa«limf**a  Oaytm 

t*.  Laai*  L«i  A«fcl««  Taraata 


•usiNiss  iiiirs 


a  technical  paper  with  the  mathe¬ 
matics  symbolixed  up. 


I Jcenned  Kadiu  Stations  totaled 
152,974  as  of  December  31,  1949, 
broken  down  as  follows; 


Th*r«*s  a  BARRYMOUNT 
for  ooch  of  your  needs! 


HmttilfUMt 

Standard  (a-m)  ...  . 
Krt^iu**nr> 

K«*m(»te  pit-kup 
TrlevlPloii  ... 
T^lrvimon  <»*ii>**rfmrh 
hklui'atlortai 

IntrrnatWmal  . 

FHt  MllUlle  . .  .  . 

« »th*T  -  .  . 


ttHbnta*irtnit 
Afroimutlml  . 
Marine  ... 
l*u!»Ur  Safely 

liitluMriHl . 

laaiid  TrMnep«»rtMti(»n 

Amateur . 

Mlm-ellanetrUn  .  . 


Licensed  operators  totaie<i  589, 
706,  broken  down  as  follows: 


Standard  baaas  with  dimansiona  to  govam- 
ment  apaciiicationa.  Spacial  boaaa  to  cua- 
tomara*  exact  raquiramanta. 


AIRCRAFT  VIBRATION  ISOLATORS 


We’ve  Heen  WatchinK  the  new- 
product  announcements  of  manu¬ 
facturers  who  put  out  thou.sands 
of  radio.s  equipped  with  television 
jacks  for  some  sijrn  of  a  unit  that 
would  utilize  these  unused  little 
apertures.  So  far  we’ve  seen  noth- 
injr,  and  bejrin  to  irrow  suspicious. 


Unit  iaolotora  daaignad  to  meat  Army,  Navy, 
and  CAA  requirementa.  Stock  mountinga  — 
Va  pound  to  45  pound  load  range.  Othera 
on  order. 


SHOCK  MOUNTINGS 


For  mobile,  railroad,  and  ahipboord  elec¬ 
tronic  and  electrical  equipment.  Alao  lor 
iaolation  above  2000  c.p.m.,  and  lor  general 
^  aound  iaolation. 


Still  Harpintt  on  the  same  strinir 
— the  need  for  more  reliable  small 
industrial  tubes — we  predict  that 
if  some  established  tube  makers 
refrain  from  desiirninK  types  the 
customer  wants  much  lonjrcr,  for 
economic  or  any  other  reasons, 
companies  that  have  never  lijrhted 
a  tras  flume  or  pulled  a  vacuum 
will  take  a  whirl  at  it. 

Incidentally,  just  the  other  day 
we  heard  about  a  new  line  of  tubes 
now  in  production  for  use  in  air¬ 
craft  that  have  the  followinj? 
characteristics : 


For  •lectronic  components,  tiny  fractional 
H.P.  motors,  record  changers,  dictating 
machines,  and  other  lightweight  apparatus. 


For  Icms  motor  generator  sets,  transformers, 
presses,  other  heavy  industrial  equipment. 


liiiprov*>d  h<‘ikt*T  weld# 
cath«>dff* 

KlKht-wlr«>  clriular  fltrnin 
MU'a  to  fitd«  rtxlfl 

I*4rict^r  KFld  Aid^  r«<dR 
lru’r«MA>d  e!4*»’tr<*de  »pacinffA 
In*  r^a>4*d  capacity 

Ui*it«*r>9pla»h  mlcaft 
iMtId-plHttd  Kfld  utr*'ii 
fiiKh«'r  vat’uum 
iTt  burn-ln>« 


ft€€  Cotillons  give  dimensions  and  load  ratings  of  slocfc 
BARRYMOUNrS.  Catalog  502  covers  aircraft 
applications.  Catalog  504  covers  industrial  and 
general-purpose  mountings.  WRITE  TODAY  to 


There  are  ten  types  in  all,  and 
they  have  been  in  process  («f 
desiKn  for  two  years. 


One  Of  Our  Readers  has  just 
applied  for  a  patent  on  a  combina¬ 
tion  timer  and  rotary  switch.  Built 
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into  a  radio,  it  not  only  turns  the 
set  on  and  off  at  desired  intervals 
hut  also  permits  any  one  of 
several  tuned  circuits,  and  there¬ 
fore  stations,  to  be  preselected. 

The  desittn  seems  fairly  simple, 
and  appears  to  lend  itself  to 
assembly  by  relatively  unskilled 
workers.  Printed-circuit  tech¬ 
nique  could  also  be  used.  We’ll  In* 
triad  tp  pass  inquiries  from  inter¬ 
ested  manufacturers  alontr. 


.Admiral  Telfair  kniKht  of  the 
r.  S.  Maritime  Service  says  that 
insurance  premiums  coverintt 
Alaskan  shippinK  are  retluced  as 
much  as  .'iO  percent  when  radar 
navijcation  equipment  is  installed. 
Scuttlet>utt  tells  us  that  the  aver- 
atre  ship  plyintr  in  these  waters 
spends  $11.(MMI  per  year  for  insur¬ 
ance. 


SPOT  CESERAL  PI  RPOSE  .SENStTIVE  D  C.  REUY  Imi- 
fwiMiVT  (WlMr«4  mnaliitt  f«r  pAtKiwi  tm  urmSt  tO 

SrvaUirt  for  V-T  rvkjr 

niiU;  ru  b*  iH  U  optrou  609%  t*  10  Buttiv»lte  PHimwi 
■rata  for  p«U-os  and  droiMNit  f  mmbimI  Matorl  rauag  ('«•! 


.SPOT  VERY  SENSITIVE  D  C.  RELAY.  Baknml  •rmmUtn  aod 
macnetM-  pAnrary  rtaat  airrralt  wiraftaa  o«  lapvta  km  m  i 
W  tiMiadi  SOOg  lAark  vttlMMt  damafp 
menu  S  uap  MOtwal  roaUrt  ratiac  wawunr#  ap  lo  10.000 
oboMi  Spari^  MUpUtMMW  rvrtiftrr.  tv«>«al  ddfmaUal 

ofwraUa.  roaAaaC  vohac*  tmparaturr  fowipfamtwia. 


.Spencer- Kennedy  of  Boston  had 
a  rep  in  Kurope  all  last  Summer 
and  reports  that  American  labora¬ 
tory  electronic  equipment  is  in 
very  hiRh  reKurd  incieed.  Kxport 
drawback  has  been  lack  of  dollars, 
but  an  Kt'A  trrant  to  Italy  in 
December  may  he  the  forerunner 
of  other  similar  jrrants. 


SPOT  8ES.SITIVE  REUY  Ar-DT-KEYINr.  l  ouNil  Owr- 
artpnxtra  at  km  roal  SaaiP  D  T  traMiiTity  m  Spnm  4  but  km 
Iriibibty  of  adiUitmrat  AvailaMr  vitk  kwc  hfr  and  houncp^rm 
roaUria.  it  ■  auit#d  lo  htgb  apMd  roualtnc  ai^  krying  Mfi  baniraJ 
lifp  to*  o|ipr«iMMt  («4^  for  fdate  rimiiu  appdiac  atodfralo 

prwmoa  and  vihraUoa  uamuaity  Coatact  ratttifB  ati  to  ft  ampa. 
rml  rfMataOTP  to  14.000  obma  A  C  araaitiTity  Ptmada  0.1  V  A.  at 
ftO  rpa  iVmrpablp  oa  frviiaPariM  froa  10-  400  fpn  Pmtpcta  drlirato 
tbfnooatat  or  inatnunrat  roatarto. 


After  One  A'ear  of  experience,  a 
poll  of  bus  and  trolley  drivers 
operating  l.tKM)  vehicles  in  St. 
Louis  indicates  that  75  percent 
like  radio  proRrams  supplied  by 
Transit  Radio  through  KXOK-FM, 
15  percent  are  neutral  on  the  sub¬ 
ject  and  10  percent  object  to  the 
idea. 


Mt’LTK'IRtT'IT  POI.ARIZED  SENSITIVE  REUY  SimIt  or 
doubU  (diffrrpalialt  windtot*  Rraialancp  ap  to  2ft0U0  obma  total, 
('oatarta  up  to  4PDT.  ft  anp  aooiiaal  rating  Balancrd  amiaturr  for 
ttroag  TtfarMioo  waitaaca.  n)RM  X— Tbrm  PoMtion  or  Null  Smk* 
ing  For  automatK  poMUoaing  or  3>Way  pcocrui  roatrol  Smoitmty 
fdrprodiaa  oa  roatart  rompirtity)  from  10  to  100  niUivatU  FORM 
Y  Hiaard  <2tpnag  RKumi  I'm  ao  an  ordinary  ortiaiiivv  relay  if  a 
r<MDplrt  roatart  rombuiatioa  m  nrodrd  ("ooibiafo  fuartioa  of  mloft 
relay  and  raalartor  SeoMtieity  mine  a*  Form  X  Rminado  only  to 
oae  polanty  ftt)R.M  E  —  Utebiaa  iprrmoiiraf  mogMfiri  Replaeoa 
merbaniral  latrh  elertneal  rooet  rekyo.  vberr  longer  bfr  and  greater 
vihratKia  rmwtaarr  w  roquired  Sraaitieity  from  100  to  2ft0  miUivatta. 


•Majinetic  Tape  of  the  oxide-in 
type  is  specified  by  78  percent  of 
the  makers  of  recordinjf  machines, 
accordinj?  to  .1,  l.«‘BeI  of  Audio 
Devices.  Red  oxide  is  preferred 
by  74  percent,  black  by  17,  and  9 
percent  recommend  both.  Plastic- 
base  material  is  specified  by  69 
percent,  paper  by  17,  and  either 
plastic  or  paper  by  14  percent. 


SPOT  SENSITIVE  HICH  SPEED  PilURIZED  RELAY  .Sii«k 
or  mttkipk  viadmg*  up  to  14,000  obinr  aaglrK  Haknmd  anaatnrr. 
Nomiaai  roatart  rating  2  aapa  For  rrpratmg  UU^pktt  ngaali  at 
■pmda  op  to  tftO  IFFftf  Hmall  la  mot  and  vricbt  Hmartirally  rrakd. 
Morbaniral  Itfo  rtrrrda  10*  oprratiOM  FORMS  X.  Y  and  Z 
Typo  ft  afaootl  availabk  w  Hmm  7  SooMtivitMa  from  km  tbaa  1  tn 
10  oulbaaitt  dopmding  on  form  and  roqutromoaU.  Form  X  m  mrful 
aa  tbr  dotaotim  oirmoat  m  poaitwniag  fandgo  nrruito 


la  a^dltlan  H  tba  epan  itylat  alimrn.  SIAMA  Rtlayt 
am  avallakla  rritli  ^if-praa<  ar  barmatlcaily-ma lo4 
aaclaaarat.  Maof  tyaat  am  avallakta  far  aifkar 
plaf-ta  ar  paratananf  oaMar-laf  caaaacliaau. 


When  Bad  Kneineers  Die  their 
first  assijfnment  in  the  hereafter  is 
to  tune  up  five  and  ten-watt 
marine  radiophone  transmitters. 
By  the  time  they  have  learned  how 
to  adjust  the  four  to  nine  inter¬ 
acting  tank  and  antenna-coil  taps 
for  proper  loadintt  and  resonance 
they  know  preci.scly  what  hell  is. 
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Mallory  Vihrapaeks* 
Keplarr  (Mostly 
Powrr  Supply  System 
fj//‘ee/  Trememlous  Savinfi^s 


III  uiu'  iNpit  al  <  a'*\  a  siiiiplo  ami  im‘X|M‘ii>i\t‘  <  ir<  nil  moilifira- 
litiii.  (l«‘vrlo|»«‘i|  liy  Mallory,  mailo  il  |lo^'illl(•  for  a  iiianiifarturiT 
ol  iiioliilf  radio  rrccivors  to  sul»''(ifiiti‘  \  ihrapai  ks  lor  a  ro>tlv 
and  Ifs-i  ofrn  iont  povser  supply  svslfin.  Hu*  coiivorsion  savod 
tlii"  Mallorx  •■U'<tomer  SW),(KK)  in  the  first  voar!  In  addition, 
thousands  of  dollars  aro  iMunp  saved  in  inaintenanee  costs. 
Serviciii}:  the  old  system  required  hours  of  labor  .  .  .  the  new 
one  reipiires  only  occasional  replacement  of  the  vibrator. 

When  you  huv  Mallory  vibrator  equipment  vou  benefit  hv  a 
winniiu!  combination  of  dependabilitv,  economical  perform¬ 
ance  and  cr*‘ati\e  enuineerini;. 

That's  t  illin'  ln-yoiiil  thi'  imri  hasi  ! 

Ami  whether  your  problem  is  eleitronic  or  metallurgical, 
what  MaIlor\  has  done  for  others  can  he  done  for  vou! 


Mallory  \il>ralor«  ainl  \  ilirapack 
power  supplies  ale  li.i-isi  on 
exclusiye  dc'i^ii  and  nianiitac- 
luring  nielfiisl-  tlial  a-'iire  lon^. 
Iroiilile  frei-  service,  .'send  llie 
details  of  your  application.  (>et 
Mallory’s  recominendalion  on 
the  \  dilator  or  \ilifa|ki<  l,  jsiwer 
supply  Ix-'t  suilisl  to  yoiii  neisis. 


SERVING  INDUSTRY  WITH 


Contocts 

Resistors 

Vibrators 


Capacitors 

Controls 

Rectifiers 


Switches  Supplies 

Resistance  Welding  Materials 
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CROSS 

TALK 

►win TK  ON  (  YHKKNKTK  S  .  .  . 

W.  ('.  hiivinjf  meiitly  read 

Wiener's  ‘■f'ytiernetios",  writes: 

"I  have  la-eii  eonvinced  for  some 
time  of  two  thinys.  First,  cyber¬ 
netics  is  one  of  the  most  important, 
if  not  th«‘  most  important,  science 
of  the  second  half  of  the  century 
as  regards  the  many  <letailed 
chanjres  it  may  make  in  onr  way 
of  life.  In  the  second  i»lace,  elec¬ 
tronics  is  imipiestionably  the  most 
important  sinyle  factor  in  this 
.science.  Not  only  do«*s  it  furnish 
elements  and  techniipies  for  the 
‘brain’  but  even  more  important  it 
furnishes  the  unii|ue  devices  that 
simulate  many  of  the  human  sen.ses 
and  thus  furnishes  what  Wiener 
terms  the  ‘impressions’  or  ‘siftnals.’ 

1  refer  to  the  microphone  lear), 
loudsjH'aker  (voice),  phototube  (vi¬ 
sion),  each  necessarily  asscK’iated 
with  electronic  amplifiers  and  con¬ 
trol.  There  are  also  other  electronic 
devices  that  excel  the  human  .sen.ses 
in  respiin.se  to  delicacy  of  touch, 
tempi-rature  change,  motion  and 
sen.se  of  smell  for  certain  odors. 

“This  whole  .science  has  crept  up 
on  us  from  many  directions  and 
throuirh  many  channels  without  our 
fully  trraspinjr  it.s  full  sivrnificance. 
It  seems  to  me  that  Wiener's  chief 
contribution  is  putting  it  tojrether 
as  a  whole  and  naming  it.  Most  of 
us,  I  believe,  have  not  seen  clearl.v 
that  the  ship's  steerinK  enjrine,  the 
household  thermostat  with  its  antic¬ 
ipatory  heat  coil,  as  well  as  the 
memory  tube,  the  computer  and  the 
optical  contour  follower  control  for 


machine  tiwils  are  all  jiarts  of  this 
newly  detined  .science. 

"I  will  predict  that  in  not  too 
many  years  the  paRes  of  Klkc- 
TRONICS  could,  if  you  so  desired,  be 
dominated  by  the  elwtronic  aspects 
of  this  new  .science  and  there  would 
be  an  eajrer  host  of  readers.” 

These  words  have  the  jiersua.sive 
air  of  ordained  prophecy.  In  fur¬ 
therance  of  the  proRram  in  the 
last  paraRraph,  we  are  happy  to  re¬ 
port  the  receiiit  of  a  definitive 
manu.script  on  electronic  correlation 
by  Professors  Wiesner  and  Ia?e  of 
MIT.  We  doubt  such  subjects  will 
dominate  our  paRes,  for  the  next 
few  years  at  least,  but  they  will 
surely  have  a  prominent  jilace. 

►(il  IZ  .  .  .  For  some  months  we 
have  been  amazed  and  baffled  by  a 
series  of  “electrical  essays"  ap- 
(leariiiR  in  Klectriral  Engineering 
from  the  |)ens  of  Joseph  Slepian, 
Walther  Richter  and  others.  These 
are  impressive  little  problems, 
couched  in  deceptively  simple 
lanRuage,  which  require  a  funda¬ 
mental  knowledge  of  electrical 
theory  plus  considerable  ingenuity. 
Their  purpose  is  partly  entertain¬ 
ment,  partly  stimulation  to  better 
understanding  of  the  art.  We  have 
hail  little  succe.ss  with  them,  but 
the  answers  are  printed  in  succeed¬ 
ing  issues,  and  the  denoument  is 
worth  it  in  every  case.  Tho.se  un¬ 
familiar  with  the  essays  are  advi.sed 
to  look  them  up. 

All  of  which  brings  up  the  ques¬ 
tion  of  whether  a  similar  series  of 
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purely  electronic  problems,  demand¬ 
ing  less  erudition,  might  not  l<e  wel¬ 
comed  by  the  readers  of  this  maga¬ 
zine.  We  will  go  searching  for  a 
.series  of  poor  man’s  electronic 
es.says,  on  the  following  conditions: 
that  five  readers  (about  1  GOth 
jiercent  of  the  readership)  will 
write  us  expressing  interest  in  the 
same,  and  that  one  reader  will  .send 
us  an  acceptable  essay,  and  its  solu¬ 
tion,  to  start  the  thing  off.  After 
the  prudent  fashion  of  our  estt*<*med 
colleagues  in  the  A  IKE,  no  prizes 
will  be  offered  for  correct  solutions. 

►I,.\.MP  TVI  . . .  Speaking  of  prob¬ 
lems,  we  seek  further  explanation 
concerning  a  most  puzzling  tyiie  of 
television  interference,  first  re¬ 
ported  in  ElmtkoNICS  in  the  De¬ 
cember  1949  issue,  p  132.  This  is 
produced  by  incande.scent  lamps  in 
good  working  order,  notably  from 
old-t.vpe  Mazda  B  bulbs  having  a 
single  filament  wire  draped  zig-zag 
fashion  on  a  glass  post.  The  inter¬ 
ference  appears  most  strongly  in 
the  1)0  to  80-me  region.  W.  C.  White 
wrote  to  .say  that  30-mc  radiation 
from  such  lamps  had  Iieen  detected 
about  '20  years  ago,  and  the  cause 
had  Ijeen  ascril)ed  to  Barkhau.sen- 
Kurz  oscillations.  It  was  found  to 
occur  only  in  draped-filament  lamps. 
But  other  readers  report  the  same 
type  of  interference  from  modern 
coiled-coil  filament  lamps.  Fan  this 
Ih>  a  manifestation  of  the  worthy 
Drs.  Barkhau.sen  and  Kurz  also?  In 
any  ca.se,  what  is  the  mechanism? 
Anyone  in  N’ela  Park  got  any  ideas? 
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20-YEAR  GROWTH 

OF  THE  ELECTRONICS  INDUSTRY 

(IN  AT-FACTORY  VALUES  FIGURES  IN  MILLIONS  OF  DOLLARS) 
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WAR  EXPENDITURES 
ROCKETED  TO  AN 
ESTIVATED 
$  4,600,000.000  • 

IN  1944 
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Our  Business  in  1950 


l  mil  (iollar!«  n*vt>lve«l  lar^fly  around  radio.  Thr  iu*\t  l»*ii  years  inrhnl»*d  tlu* 

war  years,  in  wliieli  tlie  iiifliieiiee  of  the  liihe  made  itself  felt  in  military  eireles  and 
tliroii^hoiit  imliistry  as  well  as  in  eommiinieations.  In  I *>.10  television  ma\  dominate, 
hut  radio  prodiietion  should  eontiniie  to  he  snhstantial  and  other  eleetronie  appliea- 
tions  will  reall\  he^in  earr\in^  the  hall 


FIGlTlFi:  show  Ihjit  the  electron¬ 
ics  industry  has  increased  ten 
and  a  half  times  in  dollars  from 
11*80  to  the  estimated  volume  for 
11*50,  In  round  numlK*rs  this  is 
$108..500.**00  to  $1.1  <*0,000,1*01*.  For 
the  first  time,  |K“acetime  electronics 
will  cross  the  bi!lion-dollar-at- 
factory-value  mark,  althouirh  it 
was  well  over  four  times  that 
amount  at  the  i)e.ik  of  the  war. 

You  who  are  in  the  field  tinlay 
benefit  by  a  metamorphosis  unique 
in  industrial  history.  The  war. 
television,  and  industrial  eltH’tron- 
ics  have  brought  about  tremendous 
jfrowth,  while  radio  has  (■<mtinued 
to  rank  in  importance  with  other 
major  electrical  a{»|)liance.s.  Ksti- 
mateil  radii>-receiver  <ii>l!ars  for 
11*50  are  two  and  a  half  times  more 
thati  they  were  20  years  ajro — a 
matter  of  $l*2.5<t<*.0<M»  in  11*80 
ay'ainst  $225,0(H*,(M*0  in  19.50.  The 
percentage  of  radio-receiver  manu- 
facturinvr  to  the  whole  in  11*80  was 
rouv'hly  1*<*  iH*rcent.  The  fijrure  for 
11*.5<*  is  about  20  fa-rcent. 

In  the  fijrures  for  the  first  decade 
dollars  merely  doubled,  as  the  coun¬ 
try  duK  out  of  the  dei)re.s.sion.  But 
in  the  second  decatle,  laaisted  vastly 
by  the  war  but  also  in  spite  of  it, 
much  v'reater  jfains  were  made  an<l 
the  radio  reieiver  has  cea.seil  to  la* 
kinjr.  Klectmniis  is  a  broadly 


By  WALLACE  B.  BLOOD 

U/i  #•«  K/r  r  KLKCTKON  U'* 


apjdied  art,  the  scojh*  of  which  few 
realize. 

Readers  of  KlK(TRONUS  who 
were  a  part  of  the  industry  in  11*8<* 
when  this  magazine  was  first  |)ub- 
lished  (our  anniver.sary  is  next 
month)  are  now  fortyish  and  up. 
The  averajfe  subscrilaT  tialay  is 
well  below  that  atre,  .so  the  fijrures 
herein  revealed  may  be  tpiite  new, 
and  certainly  should  be  insj)irintr. 

First  Ten  Years 

When  our  April  1980  issue  went 
into  the  mail,  it  started  to  serve  a 
radio  industry  then  alamt  nine 
.vears  old.  Prior  to  that  date,  bat¬ 
tery  sets  had  jfiven  way  to  pluKT-ins, 
the  sjwaker  had  b«vn  put  into  the 
cabinet  and  a  pretty  fair  noise  came 
out  as  the  end  result. 

.Applications  of  tubes  to  indus¬ 
trial  u.ses  were  largely  j/leams  in 
the  eyes  of  a  mere  handful.  There 
was  no  conception  of  radar,  little  of 
aerial  navigation,  certainly  none  of 
jfiiided  missiles.  O.scillate  a  tula* 


"Readers  of  ELECTRONICS 

«lto  were  port  of  the  industry  in  1930 
ore  now  fortyisli  and  up  the  oner 
oqe  subscriber  todoy  is  well  below  that 
aqc  .  .  so  the  figures  herein  rereoled 
may  be  quite  new,  ond  certainly  should 
be  inspirinq" 


at  100  metfacycles?  You’re  crazy! 
It  was  just  con.soles.  tabletop  jobs 
and  a  trickle  of  phono  combina¬ 
tions,  a  meaner  market  in  marine, 
and  amateur  equipment,  and  some 
playinjf  around  with  this  new 
h'adKet  radio  by  police,  forestry 
jR-ople  and  the  like. 

The  ten  years  prior  to  l!i40  were 
not  conducive  to  rapid  expansion. 
With  the  depression  and  sub.se- 
qiient  1988  recession  making  thintrs 
tou^h,  manufacturers  had  few  dol¬ 
lars  with  which  to  dabble  in  new 
markets.  Industrial  applications 
U-tfan  to  creep  in,  aithoutrh  in  no 
trreat  dollar  volume.  The  cathisle- 
ray  tulie  |H-rmitted  the  timid  intro¬ 
duction  of  all-eliTtronic  television. 
The  "electric  eye"  la-jran  to  look  at 
more  anil  more  thinjrs  industrial- 
wi.se.  Weldinjr  l>ejran  to  be  elec¬ 
tronically  controlled.  Hijrh-fre- 
quency  power  was  creefiinjr  in  as  a 
heatin>r  a-^ent.  But,  at  the  end  of 
that  decade,  eU*ctronics  other  than 
communications  was  of  such  little 
moment  that  the  bijr  com|ianies  had 
not  even  departmentalized  it.  A 
jrreat  majority  of  electronic  de- 
velo|»ments  other  than  communica¬ 
tions  were  conceived  by  individuals 
inde{>endent  engineers  and  con- 
sultant.s — but  they  had  a  jrruesome 
time  trying  to  sell  their  brain  chil¬ 
dren  to  industry.  Klectronic  de- 


vi»'r»  wtre  l(>f)ked  utKin  as  tricky 
thinjfs.  unrdiab’*-,  (Iclicatt*  and 
mysterious. 

The  industry  did,  however, 
double  itself  in  that  ten  years, 
mostly  Itetause  of  radio,  with  its 
[iroirressinfr  needs  for  replacement 
)>arts.  Itut  man\  other  inilustries 
came  out  of  the  depression  with 
similar  rapidity,  Itecemlwr  1911 
shot  the  slartiiur  jfun  of  electronics 
as  It  is  today. 

The  Ne»t  Ten 

It  is  not  for  this  nontechnical 
obsi-rver  to  descrilu'  the  projrress 
in  elis'tronic.s  brou/ht  about  by  th«- 
neiessities  of  War,  the  ojwninir  up 
of  the  usable  s|.ectrum  from  a  nar¬ 
row  hallway  to  a  [uith  the  breadth 
of  which  has  not  vet  Iwen  measured. 

It  is  easily  siiiil  that  the  war  pro- 
I>eMed  our  industry  ahead  ten  years 

twenty  years.  Those  are  just 
numliers.  Hut  the  practical  side  of 
it  is  that  (irivate  industry  could 
not  have  jrathered  up  the  billions 
which  went  into  te>-hnolo)rical  re¬ 
search  and  practical  aiti>licatinn.s 
that  we  had  to  have  to  win.  It  is 
(laradoxical  that  war  inevitably  ac¬ 
celerates  |)ro(fres.s  with  fantastic 
speeil.  Ins-ause  we  are  able  to  beat 
the  swortls  into  plowshares. 

The  year  191f>  (iresented  the  in¬ 
dustry  with  the  jfreatest  problem  it 
had  ever  faced— a  ipiick  slide-ilown 
from  a  war  business  of  more  than 
four  billions.  We  are  far  enoutrh 
alonjf  in  historv  now  to  know  that 
the  retreat  was  orderly.  Heset  by 
shortaires,  ipiotas,  black-markets 
and  a  cart>«'tl>air>finp  type  of  con- 
nivimr  which  tried  men’.s  souls, 
there  were  siirtirisintrly  few  mortal¬ 
ities,  and  are  to  this  ilay.  Only  a 
few  rememtiered  prewar  company 
names  disap|>eared.  .\  few  more 
mery'ed  Hut  the  test  of  manaKe- 
ment  -and  that  is  what  it  was — 
w.ss  Iar»rely  met. 

The  huy-e  hacklotr  for  radio  re- 
«-eivers  was  heavily  cut  into  by 
ctdossal  tinuluction  in  1917.  True, 
the  sets  were  mostly  of  prewar  de- 
si  yrn  and  were  sometimes  thrown 
tojrether  with  haywire  and  binding’ 
twine,  but  the  public  vrot  its  clam- 
ored-f<*r  radio  and  didn’t  kick. 

The  year  It'IS  w.is  the  year  of 
nnlesijrn  With  the  j>re.s.sure  e.iswl 
for  radio  .sets,  smart  management 
saw  jrniellini:  comjH-tition  rearinyr 
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its  head.  They  reilesiKned  with 
war  know-how.  Also,  to  the  com¬ 
plete  surprise  of  practically  every¬ 
one,  the  infant  television  tiounced 
into  lontr  pants  like  no  prodiKy  ever 
seen  before.  Components,  forced 
to  (juality  by  .IAN",  tietran  to  shrink 
in  si/.e.  It  was  recojrnired  with 
astonishment  that  oije  television  set 
ate  up  three  to  ten  times  as  many 
components  as  did  one  radio  set, 
with  only  a  few  exceptions.  .Make 
'em  ynsKl.  make  ’em  smaller,  make 
everything  simjiler  -here  we  tin. 
br>ys,  in  a  new  entertainment  fieWl 
which  the  public  wants  like  all-yret 
out.  Make  ’em  yood.  but  yret  the 
price  down  for  the  workman  with  a 
family.  The  war  years  tauyht  how 
to  do  it. 

So.  191'.*  became  the  year  of  pro¬ 
duction,  The  ipiality  has  so  far 
iioen  k<*pt  up,  but  innovations  in 
simidilication,  in  production  etfi- 
<-iency  tauyht,  too.  by  the  war) 
are  briiiKinir  l‘.*‘iti  television  sets 
into  the  homes  of  people  whom  the 
most  enthusiastic  thouy'ht  could 
not  be  reached  on  a  jirice  basis  ftir 
several  year-. 

Dollars  Versus  Units 

When  you  have  scanned  the  ac- 
companyinir  yraph  coverinyr  twenty 
years  of  our  business  you  will  note 
that  the  electronics  indii.stry  i.s  ten 
and  one  half  times  greater  than  2*) 
years  ayro,  five  times  jrreater  than 
in  1910.  It  is — in  dollars.  Hut  it 
is  not  in  units  nor  in  prewar  dol¬ 
lars. 


The  ELECTRONICS 
INDUSTRY  .  .  . 

•  Will  do  lO'i  timrv  at  much  buti- 
nrtt  in  I9S0  oi  it  did  in  1930 

•  Sales,  at  factory  prices,  should 
top  the  billion  dollar  marh 

•  The  Gorernment  is  in  the  market 
tor  about  S300.000.000  worth  ot  gear 

•  Telerision  production  is  eipected 
to  reach  3.700  000  units 

•  Radio  should  hold  up  o  b  o  •  c 
S  000  000  sets 

a  Industrial  applicotions  will 
achierc  more  substantial  dollar  totals 


In  units  there  are  many  vari¬ 
ables.  For  instance,  resistor-unit 
totals  for  19.50  will  probably  be  six 
times  the  1940  fi^rure.  But  another 
es.sential  component,  the  sjteaker, 
will  l)e  one  third  le.s.s  in  manu¬ 
facture  than  prewar.  As  Dorman 
Israel  jsiints  out  in  his  article  in 
•lanuary  Kl.KCTlinsifss,  “In  three 
years,  tv  has  taken  over  the  resistor 
business,  but  not  ail  traditional  sup¬ 
pliers  of  radio-.set  components  have 
fared  so  well.  Those  on  the  \vron>f 
side  of  the  ratio  sitm  include  the 
makers  of  fancy  dials,  who  have 
converted  to  picture-masks,  and  the 
variable-capacitor  people  who  are 
wrcstlinp  with  head-end  tuners, 
many  of  which  do  not  even  use 
variable  capacitors.  .-Xnd  lo!  The 
poor  loudspeaker  manufacturer. 
Loudspeaker  [ilants  find  it  nece.s- 
sary  to  convert  to  ion  traps,  focus 
assemblies  and  other  debased  items 
employinjr  permanent  ma>rnet,s.’’ 

We’l,  automobiles  have  shed 
many  thinys,  inciudinir  IVestolite 
tiiiiks,  and  now  even  the  clutch 
pedal  is  on  the  way  out.  Yet  the 
automobile  business  is  still  very 
yisid  indeed  in  spite  of  the  chanyes 
that  have  taken  place. 

We  have  so  far  stressed  proyress 
in  dollars.  Hut  a  19.50  dollar  is  not 
a  1910  dollar — it  is  60  cents  of  a 
1910  dollar.  So.  on  a  dollar  basis, 
1950  total  business  of  $1,100,000,- 
000  would  represent  a  1910  dollar 
business  of  $66.‘3.000,000,  Whole¬ 
sale  conimmlity  prices  are  up  115 
percent  above  prewar.  Radio  re¬ 
ceivers  are  up  about  200  percent, 
the  cost  of  liviny  is  up  7.5  percent 
and  consumer  purchasiny  power  is 
up  115  iHTcent.  You  fiyure  from 
that  hodyepmlye  whether  we  are 
five  times  hiyyer  than  prewar  or 
only  two  and  one  h.alf  times.  It’s 
a  job  for  an  economist. 

The  doubliny  up  of  radio  receiver 
costs  has  in  it  more  than  increases 
in  materi.al  and  labor  exp<'n.se.  If 
there  are  659  separate  taxes  in  the 
cost  of  a  house.  151  in  a  loaf  of 
bread,  and  1.50  in  an  Easter  hat,  it 
is  loyical  to  assume  that  a  complex 
radio  or  more  complex  television 
set  loaded  with  taxinl  materials 
made  by  scores  of  taxed  manufac¬ 
turers  Wars  an  extraordinarily 
heavy  load.  Certainly  a  ywd  share 
of  the  excises  collected  at  manu¬ 
facturers’  level  must  be  passed  on 


March,  1950  —  ELECTRONICS 


to  the  conaumer.  “So  varied  are 
the  invisible  taxes  which  impinge 
on  the  innocent  taxpayer  that  ex¬ 
perts  are  unable  to  determine,  with 
any  defrree  of  exactness,  how  much 
these  levies  cost  him  over  the  year 
or  what  percentage  of  his  total 
taxes  they  represent,”  wrote  Robert 
S.  Bird  in  the  New  York  Herald 
Tribune. 

Yet,  with  the  burden  of  taxes 
comparatively  nonexistent  in  1930, 
with  prices  and  labor  costs  more 
than  doubled  since  then,  a  house¬ 
holder  can  buy  a  good  television 
set  with  a  1950  dollar  today  for 
about  what  he  paid  for  a  good  radio 
with  a  1930  dollar  in  that  period  of 
twenty  years  ago.  It  is  a  great 
tribute  to  technology  that  such  a 
thing  can  be  accomplished. 

Predictions  tor  1950 

In  its  emergence  from  the  war 
the  industry  has  resumed  a  sales 
cycle  which  is  not  unlike  that  of 
prewar.  It  becomes  apparent  that 
television  will  be  bought  by  the 
public  in  about  the  same  ratio  by 
months  as  has  been  radio.  It  is 
even  possible  that  the  spring-to- 
summer  dip  will  be  steeper  because 
of  the  lack  of  “portable”  appeal — 
though,  heaven  knows,  we  may  get 
portable  battery-type  television 
some  day  scxm. 

Comparative  curves  showing 
shipment  of  components,  produc¬ 
tion  of  television  and  radio,  and  set 
shipment  to  retailers  in  1949  are 
shown  in  the  second  chart.  This  is 
not  an  entirely  normal  chart  l)e- 
cause  few  parts  makers  antici¬ 
pated  the  Fall  cry  for  television, 
and  eased  off  too  much  in  the  sum¬ 
mer  months.  Probably  the  compo¬ 
nents  curve  is  most  indicative  of 
the  normal  seasonal  curve. 

When  television  goes  on  a  buyers’ 
market,  the  retail-shipment  curve 
will  surely  sag  deeper  in  May  and 
June.  However,  the  chart  presents 
a  .study  which  should  serve  to  stifle 
the  grij)e  about  poor  business  in 
warm  months.  It  always  has  been 
low,  always  will  be  low,  and  the 
manufacturer  who  accepts  such  a 
curve  and  plans  for  it  will  really 
enjoy  his  golf  or  summer  cruise. 

In  April  1949  we  printed  this: 
“The  economists  (Department  of 
Commerce)  estimate  that  2,090,000 
tv  sets  will  be  pro<iuced  in  1949, 


worth  $600,000,000  (retail).  We  of  your  own  underproduction.  If 
get  optimistic  and  .say  2,500,000  at  you  do,  you’ll  find  us  somewhere 
$750,000,000.”  I,4itely  published  around  I,ake  Athabaska. 
figures  (2,750,000)  showed  we  did  Government,  in  1950,  is  good  for 
all  right.  about  $300,000,000  in  eUKrtronic 

We  also  called  the  turn  on  8,000,-  gear.  It  may  go  up.  Depends  on 
000  radio  sets  against  the  Com-  Joe.  Radio  and  tv  also  de|)end  on 
merce  figure  of  10,000,000,  and  it  Joe  and  such  luminaries  as  John  L. 
was  a  pleasure  to  be  one  of  the  few  I,ewis. 

who  about  hit  it.  So,  with  no  little  Industrialwise,  electronics^is  ap- 
trepidation  we  try  again,  for  1950,  proaching  the  point  where  it  must 
this  time  sticking  to  the  8,000,0(Xt  be  u.sed  for  a  majority  of  control 
radios  and  going  up  to  3,700,000  on  and  measuring  op<‘rations  or  a 
tv.  Before  us  are  tv  predictions  manufacturer  will  have  to  l)ow  out 
ranging  from  3  to  5  million,  and  to  his  comi>etitor8.  It  is  getting 
that’s  «iuite  a  lot  of  latitude.  that  good  in  doing  tho.se  things 

If  you  predicate  your  business  on  which  cannot  be  as  efficiently  and 
three-.seven  for  tv,  we  have  a  feel-  accurately  done  by  any  other 
ing  you  won’t  have  to  dump  in  the  means.  This  control  business  will 
distress  markets  or  watch  your  1h?  the  next  number-one  market  for 
competitors  grab  business  lje<au8e  the  electron  tube. 
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CoollB^  air  lor  llaal  oaplUlar  lubai  Is  brooqhl  up  throuoii  two 
larpo  aloM  cylladoro.  Porloralod  tliMla  ioroi  connocUoni 
botwooo  tub*  colhodoo  and  lapul  lualnq  copacltort 


Inlormodlato  plot*  lank  and  its  output  coupler  aro  toparotad 
by  a  Faraday  ohiold  to  mlnlmlM  Iroiuior  ol  hornionlco.  FunnoU 
on  ollhor  old*  doUvor  cooUnq  air 


By  JAMES  L.  HOLLIS 


Nino  odluolmanl*  loquirod  lor  (toauoncy  chanqinq  aro  located  on  Iron!  oi  two  r  f 
bay*  (conlor).  Motor*  on  lop  ora  r  i  lino  motor*.  Two  loll  hand  motor*  are  only 
u**d  whan  drl*oi  i*  u*od  a*  indopendont  15  kw  tranomiltor 


SINi  K  Till  imiMI  M  IKI.yl  KM  5 
for  t i'aii!<mi.<<siiiii  o\«t  :i  irivon 
palti  \ai'U'>  aiiiiiiall.v.  nintithly. 
ilaily.  aiiil  <'\fli  hnarly,  aiiit  ^ilii.'i- 
the  <>|itiMiiiili  fia-rjiifiiry  lor  oiif 
path  loiiK'lh  may  !>«•  dilTfrotit  from 
that  for  aiiothfr,  fritpii'iii  v  rhaiii:- 
myr  i-.  a  Itiyr  factor  iti  hiyth-fr»*- 
ipiciicy  radio  comrmiiiii  atioii.t. 
Kitlicr  .•'cicral  pretuned  tran.^mit- 
terx  or  a  xinyrl**  ca.xily  xhiftr-il  tran<- 
mittcr  miixt  U*  iix«tl  for  rfliahlo 
hiyrlt-froriiu'iicy  xervicc. 

•Miiltiph*  transmit  I  erx  uiiipifs- 
tioiiahly  pro\  itl«‘  for  the  moxt  rapid 
fr*x|iu‘iiiy  shift  Initial  cost  an.! 


space  reiiuircments  are  iisiially  pro- 
hihitne,  however.  t‘.x|H'iially  when 
power  output.x  of  111  kw  or  more  are 
rerpnred. 

The  fransmitter  to  he  described 
I  Navy  type  .XN  Fll  T-r)  ami  A.N 
KK  r-t>l  has  Ua-n  developed  for  Use 
at  key  points  in  hiyrh-speeti  radio- 
teleyrraph  circuits  where  dei>end- 
ahility.  versatility,  ami  rapid  fre- 
i|Uencv  chanytealiility  are  of  yrreat 
importance.  It  provides  continuous 
coverayte  over  a  frequency  ranyre  of 
I  to  2t»  meyracycle.x  with  an  overall 
elliciency  (output  primary  |>ower 
input  I  vary  inyr  from  to  tiu  (H-r- 


cent.  Several  features  new  to  trans¬ 
mitters  of  this  power  and  frtspiency 
ranyte  are  incorporated.  Paralleled 
medium-power  tubes,  servo-posi¬ 
tioned  tuniny',  complete  air  coolinyr, 
relatively  low  d-c  anode  voltayre, 
and  low-voltajre  rwtifier  tubes  are 
amonyf  these  features. 

Frequency  chanyrinyr  of  this  50- 
kilowatt  transmitter  is  accom¬ 
plished  entirely  from  the  front 
panel  by  means  of  nine  control 
knobs  and  a  crystal  .selivtor.  The.se 
controls  may  Im‘  set  initially  from 
individual  frequency  calibration 
charts  or  from  a  .setup  chart  if  the 
tHpiipment  has  lieen  previously 
tuned  to  the  frequency  and  dial 
readinyfs  rts-ordeil.  .All  circuits  are 
motor-driven  and  the  maximum 
time  for  travel  from  one  frequency 
limit  to  the  tipposite  is  one  minute. 
This  means  that  the  resonant  cir¬ 
cuits  can  lie  set  cpiite  closely  to  any 
chosen  frtsiuency  within  one 
minute.  .After  the  voltayres  are 
applied,  onl.v  three  of  these  controls 
nt'ed  be  checked  to  make  certain 
that  they  are  exactly  resonant  and 
operation  can  Ih‘  resumeil  on  the 


i 


i 


To  dacraoM  coupling  to  SO  kw  plot*  tank  (bottom),  rotonant 
output  couplor  (top)  la  movod  forward  by  moona  of  chain  drWa 
and  load  acraw  arranqomont 


Plato  tank  circuit  with  output  coupler  romooad  to  abow  vorioblo 
vacuum  copocitora  and  amplliior  lubo  anode  aaaembUaa.  Sheet- 
metal  boa  between  plate  linaa  diatrlbutoa  cooling  air 


50-KW  TRANSMITTER 


ii‘i«‘iit‘y  tin  any  fnM|ii(‘iii'y  from  1  to  26  me  is  possihle  Kithoiit  tank 

'Hitfliin^.  Stages  are  intiiviiliially  tuiieil  l>\  motor-tiriveu  M*r\o-|iositione4i  unit: 
uliieli  niav  be  iireset  f<»r  tlesiretl  fretiiienev  in  less  than  a  minute 


hi^h  plate  etliiiency;  their  eompait  f 
striiftiire,  which  minimizes  stray  | 
inductances;  their  low  plate  voltage  f 
retpiirement,  which  reduces  the  5 
cost  and  complexity  of  the  tank  cir-  f 
cuits  as  well  as  the  power  supplies;  j 
and  their  low  filament-iiower  re-  • 
(luirements.  All  power  amplifier  « 
tank  and  output  circuits  use  all-  >. 
copiMT  variable  vacuum  capacitors 
with  20-to-l  capacitance  ranges.  A 


new  fr»Hiuency.  An  experienced 
oiH'rator  can  make  this  change  in 
less  than  two  minutes  without 
hurryitii?. 


two  more  .'tX2.">0ilA:rs  in  push-pull. 
The  intermediate  amplifier  is 
driven  by  a  sinifle  -l-IOOA  tetrode 
which  is  preceded  by  a  two-stajfe 
frispiency  multiplier  and  an  un¬ 
tuned  butler.  Oscillator  output  is 
fed  to  the  butTer  throutfh  a  fiO-ohm 
transmission  line. 

The  :tX25o;)A2  tubes  were  chosen 
for  the  final  and  driver  liecause  of 
their  hijfh  fa-rveance,  which  insures 


The  Transmitter 

The  transmitter  consists  of  a 
irroundeii-)frid  power  amplifier 
stay'e  usinir  six  2X2r)()(>.A:t  tubes  in 
push-pull  parallel  driven  by  an  in¬ 
termediate  p<iwer  amplifier  usinir 
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Motor-driven  ■•rvo-poiilionod  adiuitmonts  art  controlled  from  front  panel.  Seven  of  theee  odiust  continuously  variable  resonant 
circuits;  the  other  two  odiust  output  coupling  of  the  final  and  driver 
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bltxk  diairram,  pr«‘A^nt«d  on  the 
preredinir  p«Ke,  iliustratee  the 
funrtione  of  the  nine  motor- 
driven  eervo-poeitioned  adjust- 
menta.  Seven  of  these  adjustments 
are  continuously-variable  resonant 
circuits.  These  circuits  are  me¬ 
chanically  driven  hy  small  low- 
inertia  two-phase  reversible  motors 
Reared  so  that  approximately  2,000 
revolutions  of  the  motor  will  carry’ 
the  circuit  throuRh  its  complete 
range.  The  motors  are  controlled 
by  relays  throuRh  a  servo-position¬ 
ing  system  to  be  described. 

Probably  the  most  interesting 
circuit  and  definitely  the  most  difti- 
ciilt  to  develop,  is  the  .50-kilowatt 
plate  tank  and  output  coupler. 

The  plate  tank  circuit  consists  of 
two  2.5  to  500-fi/if  variable  vacuum 
capacitors  (Jennings  Type  I'XC), 
two  op(>ositely  wound  variable  in¬ 
ductors  mounted  with  their  axes 
parallel  and  vertical,  the  output  ca¬ 
pacitance  of  the  amplifier  tulu's,  and 
the  connecting  lead  inductance.  The 
amplifier  tub»-s  themselves  are 

1  mounted  in  two  group.s  of  three 
paralleled  tulx's  each  to  form  a 
push-pull  circut.  Three  tubes  are 
mounted  in  a  common  1 1-inch  diam¬ 
eter  anode  housing  which  in  turn  is 
I  coniuH-ted  to  one  vacuum  capacitor 
I  and  one  inductor  by  a  wide  con- 
I  iluctor.  In  onler  to  minimize  the 
I  self-inductance  of  this  connector, 
s;  and  at  the  same  time  obtain  rea.son- 
i  able  mechanical  spacing  between 
I  components,  a  grounded  1m>x  struc- 
tore  was  placed  Iwtween  the  two 
t  Conductors  while  the  conductors 
^  were  made  as  wide  as  practical.  The 
effect  was  to  form  a  very  low  im- 
IHslance  transmission  line  section 
l»efw*M>n  the  tulies  and  the  in¬ 
ductors.  Hy  this  exp«‘dient  it  was 
{xissible  to  transfer  a  sutliciently 
large  portion  of  the  re<|uired  in- 


to  pufth  pull  coupUr  u*»d 
b*fw#«n  drivur  and  lnf»rm#dlat«  pownr 
oapltli«f  una*  (wo  kdontical  capocitort 
ko  a  copoclionco  voltago  divldor 


ductance  at  26  me  to  the  tank  in¬ 
ductors  where  it  could  serve  a  use¬ 
ful  purpose  for  coupling  to  the  out¬ 
put  network.  This  box  structure 
also  provided  a  very  convenient 
means  of  distributing  cooling  air 
to  the  tank  circuit  components. 

The  coils  remain  stationary  and 
the  drum-supported  contact  a.s.sem- 
bly  is  rotated.  Three  sliding  con¬ 
tacts  are  mounted  on  the  top  edge 
of  the  drum  and  arranged  to  match 
the  pitch  of  the  copper  coil.  These 
contacts  have  a  small  amount  of 
vertical  and  lateral  freedom  and 
are  spring-and-cam  loaded  so  they 
maintain  balanced  downward  and 
outwanl  pressure  with  the  weight 
of  the  drum  providing  the  loading 
force.  The  drums  are  centerless 
except  for  the  driving  spline  at  the 
bottom.  \  second  set  of  contacts 
is  mounted  on  a  cross-connecting 
plate  to  tie  the  drums  of  the  con¬ 
tacts  of  the  two  coil.s  together.  The 
drums  and  cross-connecting  plate 
are  made  as  large  a.s  practical  to 
reduce  the  stray  inductance  in  the 
cross-connecting  path. 

The  contacts  themselves  are 
hardened  lieryllium  copper  clips 
heavily  chrome  plated  and  may  lx* 
easily  removed  for  replacement. 
.■\  hard  contact  surface  was  found 
to  be  necessary  to  prevent  chatter¬ 
ing  and  burning  which  always  oc¬ 
curred  when  siifter  materials  were 
used  against  the  copper  coil. 

R-F  Amplifiers 

Since  this  is  a  groundeil-grid 
amplifier,  the  input  voltage  i.s  ap¬ 
plied  between  cathode  and  ground 
or,  because  it  is  a  balanced  push- 
pull  circuit,  Ix'twetui  the  common 
cafhisle  terminals  of  the  two  groups 
of  three  tubes.  The  input  imfied- 
ance  is  unite  low  Ixuiig  in  the  order 
of  HMl  ohms  balanced.  Effective 
r-f  isolation  of  the  filament  termi¬ 
nals  from  ground  is  provided  by  a 
comi»>site  r-f  choke  consisting  of 
SIX  filament  wires  inside  of  a 
copjier  tulx'  which  in  turn  is 
formeil  into  a  helix.  One  such 
choke  is  used  for  each  gmiip  of 
three  tulx‘s.  The  six  filament  wires 
provitle  three  individual  circuits  so 
that  each  tulx?  may  lx*  indet)end- 
ently  metered  and  protected.  In 
1‘ach  thre«‘-tulx‘  group  all  filament 
terminals  are  capacitively  coupled 
to  the  r-f  inimt  terminal  The 


Rolotlnq  coU  and  variable  capacitor  of 
Iroquoncy  multiplior  lank  circuit  aro  ad- 
iutlod  by  qoar  train  at  riqht 


output  coupling  network  of  the  in¬ 
termediate  amplifier  is  then  coupled 
through  a  short  transmission  line 
to  the.se  input  terminals. 

The  intermediate  amplifier  out¬ 
put  may  be  coupled  directly  to  a 
600-ohm  antenna  transmission  line 
and  the  first  two  units  operated  as 
an  indeix-ndent  1.5-kw  transmitter. 

The  intermediate  amplifier  plate 
tank  and  output  coupling  circuit  is 
very  similar  to,  although  physically 
smaller  than,  the  .50-kw  amplifier 
plate  tank.  It  is  this  output  coupler 
which  supplies  the  input  voltage 
for  the  power  amplifier.  It  was  not 
practical  to  design  this  output 
coupler  with  the  midpoint  of  its 
capacitance  branch  grounded, 
therefore,  a  pair  of  variable  air 
capacitors  is  connected  from  each 
amplifier  input  terminal  to  ground 
to  provide  the  neces.sary  low  imped¬ 
ance  jiath  to  ground  for  the  jiower 
amplifier  plate  current  pulse.  This 
variable  capacitor  as.sembly  is 
dirtvfly  connected  to  a  front  jianel 
control  and  is  set  to  jirtxluce  an 
approximately  constant  shunt  re¬ 
actance  as  the  frequency  is  varied. 
It  is  set  up  directly  from  a  fre¬ 
quency  chart  and  is  not  adjusted  as 
part  of  the  tuning  pris’etlure. 

Very  low  inductance  ctmnectors 
are  re<|uired  from  the  variable 
capacitors  to  the  common  filament 
terminals  to  push  the  natural  reso¬ 
nance  of  the  circuit  thus  formed 
alxive  .52  me.  the  second  harmonic 
of  the  highest  ojterating  frequency. 
Several  other  places  in  this  coup¬ 
ling  circuit  required  carefully  de- 
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Nina  oi  lh*M  Mrro  coolrol  amplUlars  and  relay  unit*  aDabU 
operator  to  make  all  adiuttmonli  at  Iront  panel  oi  tronamlttai 
whan  chanqlnq  irequancy 


Variable  Inductor,  taro  aortable  olr  capacitors  and  one  too- 
uuB  capacitor  are  coupled  toqalhar  and  drieen  Ibrouqb  qeat 
assembly  visible  at  rlqht 


visfd  arranjrement:!  to  prevent  such 
resonances. 

The  most  unitiue  coupIinK  circuit 
in  this  etpiipment  is  the  one  be¬ 
tween  the  sinjrle-ended 

driver  and  the  push-pull  intermedi¬ 
ate  |M)wer  amplifier.  This  is  a 
sinjrle  circuit  which  simultaneously 
provides  the  sinirle-enti  to  push-pull 
conversion,  a  five  to  one  impedance 
chanjre,  and  a  resonant  tank  for 
the  driver  .staye. 

The  circuit  of  this  coupler  shows 
Li,  C ,  (',  and  ('  to  be  variable  ele¬ 
ments  mechanically  coupled  to- 
yether  to  form  a  continuously-vari- 
able  resonant  circuit.  Capacitor  (\ 
is  a  d-c  blmkiny  capacitor  only. 
The  ratio  C.  C,  is  maintained  at 
approximately  a,  which  is  the  re- 
<iuired  ratio  between  driver  plate 
voltaye  and  amplifier  yrid  voltaye. 
Since  ('  is  identical  to  the  yrid 
voltayes  will  lie  180  deyrees  out  of 
pha.se  and  identical  in  value  when 
C,  is  adjusted  to  pass  all  of  the 
current  that  tlows  in  C„  the  stray 
tulie  and  wiriny  capacitance. 

Servo-Poiitioning  System 

Kach  of  the  variable  circuits  is 
motor  driven  and  controlled  from 
the  front  jianel  throuyh  a  simple 
servo-positioniny  system.  The  mo¬ 
tors  them.selves  are  small,  hiyh-tor- 
que.  low-inertia,  two-phase  units 
operated  by  two  sensitive  relays. 
The  positioniny  system  is  an  a-c 
bridye  tyjie  in  which  the  front 
panel  control  is  a  voltaye-dividiny 
potentiometer  which  constitutes  two 
of  the  arms  while  a  second  identical 
potentiometer  coupled  to  the  driven 


circuit  constitutes  the  remaininy 
bridye  arms.  Identical  voltayes 
are  applied  across  the  potentiom¬ 
eters  so  that  any  difference  in  posi¬ 
tion  between  the  manually-set 
front-panel  control  and  the  driven 
circuit  results  in  a  voltaye  differ¬ 
ence  between  the  movable  arms  of 
the  jiotentiometers.  Since  this  is 
an  a-c  bridye  the  output  voltaye 
w  ill  have  a  180-deyree  phase  differ¬ 
ence  between  unbalance  in  one  <li- 
rection  and  unbalance  in  the  op¬ 
posite  direction  anil  thus  provide  a 
.<ense  to  the  system. 

This  voltaye  could  be  coupled 
throuyh  a  transformer  to  the  yrids 
of  a  pair  of  control  tuln's  who.se 
plate  circuits  each  contain  a  relay 
— one  for  forward  and  the  other 
for  reverse  o|H*ration  of  the  motor. 
If  these  tubes  are  operated  with  a 
common  a-c  plate  voltaye  of  the 
same  frequency  and  phase  as  the 
applied  bridye  voltaye  then  only 
that  tube  which  has  a  positive  yrid 
voltaye  swiny  while  the  plates  are 
positive  will  conduct  and  close  its 
relay. 

In  the  actual  eiiuipment  a  voltaye 
amplifier  is  inserted  between  the 
bridye  output  and  the  control  tubes 
to  increase  the  settiny  accuracy. 
This  voltaye  amplifier,  the  control 
tulies,  the  relays  and  their  as.soci- 
ated  components  are  assembled  on 
a  small  cha.ssis  and  arranyed  as  a 
pluy-in  unit. 

Operatiny  efficiency  and  ease  of 
tuniny  have  been  very  gratifying. 
Overall  efficiency  (a-c  power  input 
to  r-f  power  output)  varies  from  55 
to  60  percent  at  50-kw  output. 


The  apparent  efficiency  of  the 
grounded-grid  power  amplifier 
measures  95  percent,  at  the  low- 
frequency  end,  down  to  89  percent 
at  the  hiyh-fre<iuency  limit.  The 
intermediate  amplifier  operating 
inde|)endently  will  deliver  16  to  18 
kw  at  efficiencies  ranging  from  77 
to  83  jH-rcent  over  this  same  range. 
The  combined  efficiency  of  the  in¬ 
termediate  and  the  power  amplifier 
varies  from  74  to  71  percent  over 
the  freipiency  range.  The  efficiency 
figures  at  the  low-frequency  end 
are  very  nearly  the  calculated  maxi¬ 
mum  tube  efficiencies  for  the  oper¬ 
atiny  conditions.  The  drop  off  in 
efficiency  at  the  high-frequency  end 
is  to  a  large  extent  the  result  of 
tank  and  output  coupler  los.ses.  This 
means  that  these  los.ses  amount  to 
approximately  3  kw  at  26  me. 

Operation 

Changing  operatiny  frequency 
does  not  involve  the  mad  scramble 
to  change  shorting  straps,  pluy-in 
capacitors,  neutralizing  circuits,  or 
complete  inductance  assemblies  so 
familiar  to  operators  of  this  class 
of  e<iuipment.  The  control  dials 
are  simply  rotated  to  the  set-up 
figures  corresponding  to  the  new 
operatiny  freijnency,  power  is  ap¬ 
plied,  and  plate  circuit  resonances 
checked.  The  tune-up  procedure 
for  new  uncharted  frequencies  is 
almost  as  simple.  The  control  dials 
are  .set  to  the  approximate  dial 
reading  selected  from  the  tuning 
curves  and  a  simple  straight¬ 
forward  tuniny  procedure  is  fol¬ 
lowed. 


ELECTRONICS  — Mofck,  1950 


71 


Versatile  X-Ray  Intensity 


riiin  prurtiral  tlrvirr  |M'rinit.*>  ra|M<l  t‘\|»lorator>  ineaMirt'iiH'nts.  (‘uiitiiniou!^  monitoring 
or  Hork  iiixoKin;!  a  lar;:**  niiiniH-r  of  rratliii^s  uitliiii  a  short  timt*.  l)«‘tt*rtor  prohe  may  Im* 
rarrirti  I»n  hami  for  |Nirtahh‘  applications  or  |M‘rmancntIy  moiintnl  for  ^a^in^  thin 

materials  ihirin^  proihictioii 


ADIKKCt-Kkaiiinc  x-ray  inft'tisily 
nirt*T  wai*  <lfsir<‘il  that  would 
!»•  ."*tirtu  i*-nt!y  trtititivc  to  iruiicatc 
thf  l•>akH(0•  radiation  from  Icad- 
I>roti-<tod  |iro<liirtioii-liiii-  "ray- 
[iriMif”  housing's.  This  im|ilic.s  a 
sensitivity  of  the  oriler  of  0.2  na-nt- 
Kcn  in  |M-r  hour,  alMiut  5  riiilli- 
roentjferis  |M-r  minute,  at  one  meter 
from  the  tarifet  of  an  x-ray  hous¬ 
ing- 

It  was  also  desiralile  to  measure 
th<-  full  r  oiitinit  froni  a  la-ryl- 
liiim  window  x-ray  tiilw,  tireviously 
descrila-d  l>,\  Koifers  as  a  his’h- 
^  einTjry  source  of  lunir-waveleiiKth 
^  x-rays.  At  10  eentinuders  from 
I  the  tilin'  tarirel,  the  intensity  of 
O  the  Maehlett  OKtJ-oOT  tiihe  of  this 
^  t>iM'  is  alaiut  oS.tMMi  r  |»'r  minute. 

’5  A  reasonahle  ealihration  was  re- 

i. 

S  i|uired  to  he  maintained  over  the 
m  wale  ranijre  of  x-rays  from  ahoul 
^  0  Oa  anystrom  unit  1 2i>0.000-volt 
dee|t-thera|iy  tula')  to  alnuit  5  anjf- 
stroni  units  (thin  hery  Ilium 
window  tulH-  oiH'ratiny'  at  .'l.ooo  to 
ri.ooo  volts). 

.Vfter  |iassinir  throiiy'h  se\eral 
de\eli>|iment  stajfes.  the  direit- 
leadiiiK  r  meter  tiescrihed  hereiti 
was  evol\ed.  It  consists  of  an  ehs'- 
trometer  tube  and  a  triode  d-c  am¬ 
plifier.  a  tMiwer  supply,  and  a  pair 
of  loniration  chamhers.  one  for 
hiv'h-intensity  work  with  direct 
railiation,  and  one  for  low -iiilensit v 
work  iiuoKimr  measurement  of 
s>attered  or  li'akaye  radiation. 

Circuit  Operatiort 

KeferriiiK  to  the  circuit  of  Kiyv  1. 
a  lieam  of  X-rays  entering’  the  loni- 
xation  chamber  throuirh  one  of  its 


wimbiws  partially  ionizes  the  air 
in  the  chamln'r  in  pro(Mirtion  to  the 
amount  of  the  radiation  absorU'd 
III  the  air.  Since  a  laiteiitial  differ¬ 
ence  is  maintained  across  the 
chamta-r  by  the  B  supply,  a  current 
tlows  throiiirh  load  resistor  It.  this 
current  beinir  pro|>ortional  to  the 
niimla'r  of  iim  pairs  pr<Mluce.l  in 
the  chamla-r,  assuminir  that  all  are 
colUs'teil.  This,  in  turn,  is  ttropor- 
tional  to  the  chamber  volume. 

The  siiftial  voltaye  ap[M'arinir  at 
the  No.  irrid  ( which  is  its  si>r- 
nal  K'rid  in  this  apidication '  is  pro- 
|iortional  to  the  amount  of  the 
x-ray  la-am  absorbed  per  unit 
volume,  to  the  chamlwr  \olume,  and 
to  the  load  resistor  It,  provided  that 
the  effective  resistance  of  the 
chamber  while  measurinir  th«'  beam 
intensity  remains  hiyrh  enouKh  so 
that  it.  and  not  the  load  resistor  H, 
determines  the  current  throiiKh  It. 
Since  the  International  KiK'iityren 
I’nit  in  is  defined  in  terms  of  the 
amount  of  enerjry  absorla'd  in  one 


.-S'  A.  ■ 


D«l»c1ot  prob*  coBtalnt  a  on*  cubic 
c*nnra*t»r  lonliation  charabar  and  an 
acorn  proamplUior 


cubic  centimeter  of  air  at  certain 
standard  conditions,  the  chamlk'r 
must  1m*  so  desijrned  (or  calibrated  ) 
that  its  indications  may  Im*  in¬ 
terpreted  in  terms  of  international 
r  units. 

The  hiy'h  voltage  is  supplied  from 
a  conventional  full-wave  rectifier 
rejfulated  by  Vlt-lOo  tulres,  and 
su|)|ilied  from  the  a-c  line  throujrh 
a  Sola  constant-voltaife  trans¬ 
former.  This  double  reizulation 
has  lM*en  found  to  remove  all  traces 
of  liiie-voltaire  tiuctuation  from  the 
B  supiily.  The  lU  t  heater  is  sup¬ 
plied  from  a  winding.'  of  the  same 
transformer,  and  is  therefore  also 
reirulated.  The  filament  Volt¬ 
aire  was  initially  supplied  from  a 
well-filtered  rectifier  system  but 
this  was  not  found  to  Ik*  satis¬ 
factory  in  that  a  rapid  and  random 
tiuctuation  was  ob.served.  Operation 
of  this  tulK'  on  a-c  is  precluded  by 
the  hum  Voltaire  intriMiuced,  and  so 
a  battery  supply  was  aildt*!!  for  this 
tube  alone.  I’rovision  was  made 
for  adjustinir  the  filament  voltaire 
to  a  predetermined  value,  which 
may  be  checked  as  often  as  re¬ 
quired  on  the  panel  meter  by  a 
push-to-i'alibrate  button. 

Electrometer  Probe 

The  x-ray  detector  head  consists 
of  the  ionization  chamber  with  the 
electrometer  staire  in  a  lead- 
shielded  compartment.  This  heail 
is  carried  by  hand  in  probinyr  for 
x-ray  leaks.  The  voltaire  develojied 
by  the  chamber  is  detected  by  the 
electrometer  tube  and  is  supplied 
to  the  f>.J4  d-c  amplifier. 

Since  resistor  It  is  of  the  order 
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Typical  Insiallatioo  oi  i  ray  qoqinq  •qulpmanl  la  a  rollinq  aiill.  to  raaosura  lha 
ihicknau  oi  brau  boinq  rollod.  Tho  inilrumoni  doscribod  ia  Iho  loiit  coa  bo  uood 
la  liaiUar  applicalioot  by  oiounllaq  tho  dotoctor  probo  undor  Iho  oiooinq  strip 


Meter 


By  WILLIAM  B.  LURIE 

I.nhnrtttiprt*  n,  Ihc. 

SitrtHfftittIf  .  f  '«*H  N*  rf  ir n( 


of  nr  to  10  "  ohms  (1(10  to  lOO.lMM) 
mcKohms),  each  chamlHT  must  la* 
so  constructed  that  the  leakaire 
path  between  electrmles  prtivides  a 
leakuire  resistance  larjre  compared 
with  these  values,  ldkewi.se,  the 
‘.t.VJ  tube  must  be  oiH'rated  at  elec- 
tnale  voltaifcs  -such  that  its  sijrnal 
)frid  current  is  small  compared  with 
the  10  “  ampere  or  so  of  ionization 
current  which  flows.  The  electrom¬ 
eter  tube  is  operated  with  alaxit 
0.7  volt  across  its  filament,  conven¬ 
tional  control  Krid  tied  to  filament 
(positive  enil),  .screen  jfrid  at  about 
7  volts  jiositive,  suppres.sor  irrid 
(acting  as  siirnal  irrid)  at  about  Tt 
volts  negative  bias,  and  aljout  7 
volts  positive  on  the  plate. 

Since  st(K-k  tulavs  are  used, 
with  no  s|a*cial  se'ection,  different 
tubes  must  be  operated  at  different 
voltajres  to  produce  the  same  plate 
current.  It  is  necessary,  in  chanjr- 
inif  tul>es,  to  keep  the  plate  current 
the  same  in  order  to  keep  the  same 
operating  bias  on  the  t>.I4  tulie. 

In  practice,  each  chamber  has  its 
own  preamplifier  jiermanently  at¬ 
tached  to  it.  to  avoid  makinir  and 
bn^akini;,  even  with  low-leakaK»* 
connwtors,  the  very  highly  insu¬ 
lated  chamlter  collectinK'  elect  nsle 
connection.  To  adjust  the  9."i9  plate 
current  to  the  desired  point,  its  fila¬ 
ment  voltai.'e  is  adjusted  to  brinjf 
the  (i.I4  bias,  and  therefore  plate 
current,  into  the  ranize  which  can 
Ite  handled  by  the  zero  set.  This 
has  been  found  to  be  preferable  to 
either  usinir  the  same  preamplifier 
with  all  chamliers,  or  disturbinjr 
several  of  the  l>5t*  and  6.14  electrisle 
voltajres  by  resettinjr  them  for  each 


chamla*r  at  the  time  of  chanjre. 

The  9r»y  plate  is  returned 
throujrh  3.9  metrohms  to  jrround, 
KiviiiR  it  effectively  2<M)  volts  as 
plate  supply,  since  its  filament  is 
maintained  at  alwtut  200  volts  1m-1ow 
jrround.  The  chanjre  in  vo’tajre 
across  this  resistor  with  sijrnal  is 
applieil  directly  to  the  6.14  jrrid, 
this  tube  type  havinjr  been  cho.sen 
for  the  d-c  amplifier  because  of  its 
extremely  hijrh  tran.sconductance  at 
reasonable  plate  voltajres.  The  6.J4 
steady-state  plate  current  is  bucked 
out,  and  its  chanjre  is  read  on  the 
d-c  microammeter  in  its  plate  cir¬ 
cuit  as  an  indication  of  the  x-ray 
intensity. 

Indicator 

The  limit  of  .sensitivity  of  the  d-c 
microammeter  is  imposed  by  the 
stability  t)f  its  needle  in  x-ray-free 
rejrions.  The  6.14  [tlate  current  is 
adjusted  to  10  milliamperes,  at 
which  ojH'ratinjr  point  the  tube  has 
a  tran.sconductance  of  al»out  12.(MK) 
microhmos,  or  12  ma  |ter  volt.  A 
millivolt  ap|H‘arinK  at  its  jrrid,  due 
to  a  sudden  thermal  or  elfc'trostatic 


chanjre,  or  even  random  r-f  pickup, 
pnaluces  a  r2-/ia  displacement  of 
the  zero  intsition  of  the  meter. 

The  complete  instrument  ha.s 
been  found  to  be  quite  stable  after 
warmup  even  when  tqierated  in  the 
same  nwim  as.  and  from  the  .same 
|Hiwer  line  as,  a  2«0,()00-volt  b'l-ma 
constant  |M)tential  x-ray  jrenerator 
with  an  expo.sed  aerial  system. 

To  chanjre  the  full-.scale  sensitiv¬ 
ity  of  the  instrument,  the  microam¬ 
meter  may  be  shuntetl  to,  say,  2(Mt, 
.506,  1,0(M)  and  2.<MK)  ;ia  full  .scale, 
(trovided  that  the  chamlaT  is  not 
permitted  to  .saturate  ( prisluce 
more  ion  pairs  than  can  be  collected 
in  its  volume  at  the  operatinjr  volt- 
ajre),  and  proviiled  the  and  6.14 
tubes  are  not  operated  beyond  their 
rejrions  of  linearity.  Beyond  the.se 
limits,  the  chamlier  volume  and 
voltrtjre  must  l)e  suitably  adjusted. 

Since  the  small  one-cubic  centi¬ 
meter  chamlier  does  not  .saturate 
up  to  a  very  hijrh  x-ray  intensity, 
the  chamla'r  load  resistor  may  also 
lie  chanjred  to  %’ary  the  full-.scale 
sensitivity  of  the  instrument.  Re¬ 
sistors  of  ion  mejrohms,  l.O.'VO,  10,- 
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&(K»,  55,0O<>,  and  1H5,0<)0  meKohmA 
h»ve  be<*n  u»«l  with  the  chamt>erH 
and  amplifiers  described.  Thus, 
without  rhanginK  the  chamber 
volume  or  voltage,  by  shunting  the 
meter  and  changing  load  resistors 
the  full-scale  sensitivity  is  varied 
over  a  range  of  37,000  to  one. 

Meter  Circuit 

The  meter  shunt  circuit  is  some¬ 
what  novel,  in  that  its  requirements 
are  that  the  resi.stance  inserted  into 
the  r,J4  plate  circuit  by  the  meter 
and  its  shunts  must  l>e  the  same  on 
any  range,  and  that  the  meter  not 
be  dam|>ed  by  plain  re.sistance 
shunting.  This  is  achieved  by  using 
a  100-/ia,  3t>0-ohm  movement  as  a 
millivoltmeter.  A  voltage  drop  of 
50  millivolts  from  the  6J4  plate  to 
the  main  voltage  divider  will  pro¬ 
duce  100  /la  of  current  (full  scale) 
through  the  meter  and  its  lowest 
series  resistor,  the  total  resistance 
i»eing  f>00  ohms.  On  the  next  range, 
(  -‘J)  the  total  resistance  is  still 
.500  ohms,  with  lOo  ;ia  through  the 
meter  and  its  multiplier  resistor, 
totalling  1.000  ohms,  or  lOi)  milli¬ 
volts  droit,  and  loO  „a  through  the 
l,oOu-ohni  sliunt,  Iti  this  manner, 
no  low-ohmage  resistances  are 
placed  dins'tly  aiToss  the  meter, 
and  the  movement  remains  essen¬ 
tially  undamped. 

With  the  l-cc  chamber  used  for 
direv-t  radiation  measurements,  the 
full-scale  sensitivities  in  r  units  imt 


minute  are  as  follows: 

ioAd  rMlMtor  ranffe 

inHfirohnM)  O  IOM  0-20U  O-X.OOO 

100  (2  10<  2«6  1.0(0 
1.050  5.02  10.04  25.1  100.4 

10.5OA  0.5  l.ti  2.5  10. 0 

55.000  0  0)5  0.1)  0  45  1.9 

155.000  O.OXH  0.057  0.14  0.5T 

The  full-scale  sensitivity  with 
this  size  chamber  is  then  variable 
Itetween  1,000  or  more  r  jier  minute 
and  about  1  40  r  jier  minute  (1.7  r 
per  hour)  full  scale.  When  used 
with  a  200-cc  chamber,  for  detec¬ 
tion  of  leakage  radiation,  the  sensi¬ 
tivity  with  the  5.5,0()0-megohm  load 
resistor  is  about  30  milliroentgen.s 
r>er  hour,  and,  though  less  stable, 
is  still  quite  usable  for  det«H-tion 
and  estimation  of  the  leakage  from 
"raypriMif"  housings. 

Chamber  Construction 

Kach  chamber  and  preamplifier 
compartment  is  shielded  from 
x-rays  except  where  the  primary 
x-ruy  beam  passes  through.  This 
IS  accomplished  by  covering  the 
entire  assembly  with  .sufficient  lead 
to  reduce  the  intensity  in  unde¬ 
sired  places  to  a  negligible  value 
for  the  hardest  'highest  voltage) 
x-rays  for  which  the  chamber  is 
used. 

To  permit  simple  interchange- 
ability  of  load  resistors,  the  in¬ 
terior  of  the  preamplitier  compart¬ 
ment  is  made  accessible.  The  cover 
of  the  box  can  1h-  taken  o(T  by  re¬ 
moving  four  machine  screws 


FIQ.  2  Conatructioo  oi  ionisanon  c)i(xni' 
bat.  This  (utambly  iiti  into  a  ona  lnch 
brass  cyllndsr  with  top  aod  bottom 
coTsrs 

lapjied  from  the  .side  so  that  the 
lead  top  of  the  box  remains 
integral. 

The  chamber  electrodes  are 
beryllium  disks  0.(M)5-inch  thick, 
beryllium  being  the  most  workable 
conductor  of  low  atomic  numlier 
and  therefore  low  x-ray  absorption. 
The  center  or  collecting  electrode 
is  sandwiched  between  two  annular 
rings  of  teflon,  which  in  turn  are 
sandwiched  between  the  top  and 
bottom  covers  of  a  bras?  pill-box, 
the  whole  assembly  (other  than  the 
top  and  lM)ttom)  being  lead  covered. 
.\  hole  is  cut  in  the  side  of  each 
piece  of  teflon,  through  which  a  lead 
is  brought  for  the  application  of 
voltage  to  the  center  electrode.  To 
this  lead  a  brass  sleeve  is  soldered 


FIG.  I  Complsts  circuit  ot  msisr  Includss  an  Ionisation  chambor,  •Isctronolor  lubo,  ssnsltlTS  d  c  ampUlior  and  Invsrtod  powtr  supply 
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which  fits  over  the  5uppre.«sor-Krid 
pin  of  the  959  tube.  The  leakaite 
path  to  ground  from  thi.s  point  is 
over  the  surface  of,  and  through, 
the  959  tube,  over  the  surface  of 
the  load  resistor  which  is  soldered 
to  the  brass  sleeve,  and  over  the 
surface  of  the  teflon  insulators  in 
the  ionization  chamber. 

.■V  steatite  socket  with  the  g, 
region  cut  off  is  u.sed  for  the  elec¬ 
trometer  tube.  This  eliminates  the 
S(X’ket  as  a  source  of  leakage.  The 
load  resistor  is  placed  inside  the 
preamplifier  compartment,  so  that 
it  is  shielded  from  hum  pickup  and 
capacitive  leakage.  The  plate  load 
resistor  of  the  electrometer  stage 
is  mounted  on  the  amplifier  chassis, 
since  at  its  level  hum  pickup  and 
leakage  are  less  likely;  it  is  still 
shielded  by  the  amplifier  cabinet, 
chassis,  and  bottom  plate. 

In  its  present  state,  the  equip¬ 
ment  has  bt‘en  used  for  over  a  year, 
with  no  mollifications  or  repairs 
other  than  battery  replacement. 
During  this  pericxl  it  has  b«*en  useil 
for  a  variety  of  tasks.  The  direct 
output  of  a  new  very-low  %oltage 
beryllium  window  tul)e  for  (Irenz- 
Ray  therapy  was  measured  at  only 
volts  anode  voltage,  and  was 
found  to  be  about  O.O:?  r  i>er  minute 
p«T  milliampere  of  tube  current,  at 
a  distance  of  10  centimeters  from 
the  tube  target.  The  same  tube 
was  used  at  25.000  volts,  at  which 
point  the  total  .x-ray  output  was 
1,010  r  pt‘r  minute  per  milliampere, 
as  measured  with  the  same  ioniza¬ 
tion  chamber. 

Shockproof  and  “rayi>roof”  hous¬ 
ings  were  also  tested,  with  the  leak¬ 
age  radiation  at  50  centimeters 
from  the  x-ray  tube  target  known 
to  be  about  0.1  r  per  hour.  In  this 
case,  it  was  of  interest  to  probe 
around,  to  locate  the  regions  on  the 
housing  from  which  the  radiation 
was  emanating,  and  to  determine 
its  direction  of  emergence.  The 
200-cc  chamber  served  well  for  this 
purpose. 

Since  this  detection  method  is 
quite  sensitive  to  long-wavelength 
x-rays,  which  are  readily  absorbed 
by  even  thin  layers  of  matter,  and 
since  compact,  rugged  sources  of 
these  x-rays  are  now  available  in 
the  form  of  beryllium-window 
tubes,  the  combination  may  be  u.sed 
for  thickness  gaging  of  very  thin 
sheets  of  material  such  as  metal. 


plastics,  paper  and  coatings. 

At  present,  a  high-voltage  x-ray 
tube  •  the  OKtj-50)  is  used  for  con¬ 
tinuous,  non-contacting  gaging  of 
the  thickness  of  steel  plate,  brass, 
copper,  and  aluminum  while  being 
rolled  in  a  rolling  mill  at  thousands 
of  feet  per  minute.  The  roll  pre.s- 
sure  is  continuously  adjusted  to 
maintain  the  plate  at  uniform 
thickne.ss  while  the  o|)erator  ob¬ 
serves  the  thickness  deviation  on  a 
large  zertwenter  meter.  The  ac¬ 
curacy  of  this  methcxl  of  gaging 
has  U‘en  quoted  as  being  within 
one  |>ercent  (within  0.(M)02  inch, 
for  example,  on  0.020-inch  sheet 
brass ) . 


Complal*  X  ray  Intxniily  mater  with 
power  supply  at  bottom  and  200'CC 
probe  unit  on  top  ol  case 


By  using  the  newly  developed 
K(j-25  x-ray  tulte,  the  thickness  or 
freedom  from  tears  of  rolled  paper 
may  be  checked,  or  of  cellophane, 
or  of  aluminum  foil  O.oitOo-inch 
thick,  or  thinner,  of  jdastic  sheet, 
of  paper  coating  or  even  of  paint 
or  lacquer  thickness.  The  same  or 
Itetter  accuracy  should  be  obtain¬ 
able  with  the  r  meter  de.scribed, 
since  even  a  slight  variation  of  the 
thickness  of  the  material  will  pro¬ 
duce  a  pertinent  change  in  the 
x-rays  transmitted,  provided  the 
total  intensity  of  x-rays  at  the  de- 
tei  tor  is  sufficient  to  be  measured. 
The  use  of  an  x-ray  tube  as  a 
.source  in  such  a  gage  is  further 
advantageous  in  that  the  voltage 
and  therefore  penetrating  power 
may  be  adjusted  to  the  optimum 
value  for  the  material  being  gaged. 


the  tube  current  and  therefore  total 
intensity  of  radiation  may  be  ad¬ 
justed  to  the  level  necessary  for  the 
thickness  of  material  being  gaged 
and  the  intensity  level  is  high 
enough  for  simple,  stable,  fast¬ 
acting  detector  system.s. 

Calihraiion  Method 

In  calibrating  any  x-ray  measur¬ 
ing  instrument,  .some  reference 
standard  is  necessary.  In  this  case, 
the  standard  was  a  Victoreen  25()-r 
nylon  chaml>er.  which  has  l»een 
calibrated  by  the  National  Bureau 
of  Standards  (Re.search  Paper 
1926)  at  voltages  as  low  as  10  kilo¬ 
volts.  The  direct-rending  r  meter 
was  calibrated  directly  against  the 
Victoreen  r  meter  for  voltages 
down  to  10  kv.  Below  this  voltage, 
the  lO-kv  calibration  factor  was 
used,  with  an  added  correction  ap¬ 
plied  for  absorption  in  the  chamber 
window  (0.(M>.5-inch  lieryllium)  and 
in  the  center  electnale  of  the  .same 
material.  This  factor  liecomes 
rather  large  at  long  wavelengths, 
being  about  2  at  4  angstrom  units 
and  4  at  5.5  angstroms. 

No  satisfactory  standard  exists 
against  which  to  calibrate  at  these 
wavelengths,  and  so  the  exact  cali¬ 
bration  for  every  long  wavelength 
is  only  approximate.  The  in.stru- 
ment  is  still  usable,  however,  even 
for  voltages  as  low  as  5  kilovolts  (4 
angstroms  and  longer)  for  com- 
l>arisuns  ladweeii  tulH*s,  between 
tul»e  tyjies,  for  thickne.ss  gaging 
and  for  filter  and  radiation  quality 
determinations. 

The  instrument  is  easily  carried 
alsiut  by  one  person,  and  maintains 
its  calibration  over  long  perioils  of 
time.  The  only  apparent  disad¬ 
vantages  it  possesses  are  a  rather 
long  warm-up  and  stabilization 
time,  for  about  the  first  quarter- 
hour  of  operation,  and  a  rather 
long  time  constant  when  the  185,- 
OOO-megohm  and  larger  load  re¬ 
sistors  are  u.sed.  Neither  of  these, 
however,  is  objectionable. 

The  author  wishes  to  express  his 
appreciation  to  Machlett  Labora¬ 
tories,  Incorporated,  for  permis¬ 
sion  to  publish  this  report  on  its 
engineering  development. 

RtYElie.NCE 

(1>  T  H.  Ro»erii.  Iftirh-Tntenalty 
Source  of  Wavelength  X-Kayp.  /a- 
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By  NORMAN  ALPERT 


Ml(  Kiti’HoM*  .s  jtri*  i(ih*Tviit  ill 
all  of  \aouum  IiiIm-s. 

Thi‘11  cxi^lonio  a  forniid- 

alilo  prolilom  whi'ii  it  !■*  m-ia-ssars 
to  moa-»urf  or  dfttx't  'iv'iiaN  whiih 
arc  of  the  orilcr  of  1  to  in  mun*- 
\olt^.  Thi'  ci|iii|)iitcnt  licHcnhcil 
here  wi»'  ilesiuiieil  to  obtain  i|uatiti- 
talne  infoi  tnatioii  about  \ariou> 
tube  tVlieH  Ului  the  etfeit-  of  ^aiv- 
liirf  ile|.'i<-eH  of  ifuvhauical  vibra¬ 
tion  »in  their  ojieratiniK'  eharaeter 
I'tus  The  »etuti  I'  tnaiie  up  of 
.'tanii.iril  laboratory  part-*,  with 
the  eveejitlon  of  a  few  --I'e,  ial.  but 
Minple.  JIK'  aiui  fixture- 

Ko'ure  1  i<  the  bio.k  iliairrani  of 
the  complete  micn>phonic  te«t  ap¬ 
paratus,  I'he  tube  uiliii'i  test  can 


be  vibrateil  sinusoidally  in  any 
plane  paralli‘1  or  |>er|iendicular  to 
its  base  by  mean-  of  a  mountinjf 
bracket  which  is  connected  to  the 
com-  of  a  loudspeaker.  This 
bracket  is  shown  in  the  close-up 
photoy'raph  of  a  tube  bein>r 
V ibrated 


The  test  procedure  is  as  follows: 
The  tube  to  be  tested  is  colUiecteil 
to  the  speaker-driven  braiket.  and 
the  oiitiuit  of  the  audio  oscillator  is 
ft‘d  into  a  push-i>ull  bAth"*  audio 
amplifier  I  Kiv'  l>  which  drives  the 
siMuiker,  The  o-cillator  freipiency 
I  an  be  v  arnsl  f  rom  7  to  7. (*<•(•  cps. 

With  no  iniuit  to  the  tube  under 
'est.  any  output  measured  by  the 
cathisle-ray  osi-illos.ope  will  la-  the 
n-sult  of  microphonics  cau.-ed  by 
the  vibration  imi>arted  bv  the 
-I>eaker.  The  may'nitiub'  of  this 


microphonic  output  is  noted.  The 
oscilloscope  used  has  a  sensitivity 
of  7  mv  rms  per  inch  with  its  asso¬ 
ciated  tO-db  audio  am|>lifier. 

As  seen  in  the  circuit  diajfram 
of  Fiyr.  2.  the  resistive  comiionent 
of  the  y'rid  circuit  imia'dance  of 
the  tube  uililer  test  is  about  10 
ohms.  Johnson  noise  is  therefore 
virtually  eliminated  in  the  jrrid  cir- 


FIG.  2  Tub*  *oIlaq*«  or*  iurnish*d  by 
balt*ri*t  Ihrouqh  ahicldvd  iUxibl*  Ivad* 
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FIG.  3  OpUcol  lavar  lyttam  with  dimanilona  aiaq-  DUlanc*  tub*  mo***  durinq  vibration  la  d*t*rinin*d  by  width  oi  U«ht 

q*rat*d  lor  clarity.  In  actual  laat  t*lup.  1.  la  lour  I**!  band  rallactad  onto  *lch*d  qiaaa  acal*  viaibla  at  aatrom*  1*11  ol  pholoqraph 


for  Vacuum  Tubes 


cuit.  The  <l-c  itritl  hia.s  and  plate 
voltajfe  can  1h?  adjusted  for  .suitable 
<iuie.scent  conditions. 

After  the  amplitude  of  the  mi- 
crophonic  output  of  the  tube  has 
lieen  noted,  the  audio  o.scillator  is 
removed  from  the  speaker-drivinir 
amplifier  and  applied  to  the  jrrid  of 
the  tube  under  te.st  (attenuattnl  100 
db).  The  oscillator  output  is  ad¬ 
justed  to  irive  the  same  output  on 
the  oscillo.sco|a>  as  was  noted  with 
the  tula*  lieinir  vibrated  with  no  sivr- 
nal  input.  The  ma>rnitude  of  the 
autlio  o.scillator  output  is  then 
measured  with  a  vacuum-tube  volt¬ 
meter  and  recoriled  as  the  etT«*ctive 
microphonic  noise  referred  to  the 
irrid. 


FIG.  4  -  Th*  tp*ak*r  ia  drivtn  at  var- 
ioua  lr*qu*nci**  by  a  pair  oi  6AQ5't 


The  acceleration  imparted  to  the 
tube  is  calculated  by  notinir  the  fre¬ 
quency  and  measurinif  the  ampli¬ 
tude  of  vibration  by  means  of  an 
optical  lever  system  similar  to  that 
used  with  standard  wall-type  iralva- 
nometers.  The  lijfht  source  is  com- 
|M>sed  of  a  condenser  and  a  pro¬ 
jector  lens  in  conjunction  with  a 
reticle  which  allows  liifht  to  pass 
throuifh  a  tiny  0.00625  by  0.025- 
inch  rectanirular  openinir.  I.iirht  is 
focused  on  a  small  mirror  which  is 
cemented  to  a  linkaKe  plate  that 
rotates  when  a  lever  arm  moves  in 
and  out  with  the  speaker  cone 
assembly.  The  liRht  is  rellected 
from  the  mirror  and  is  ob.served  as 
a  band  of  liRht  throuRh  an  etched 
Rlass  scale  pluc<>d  four  f»-et  away. 

From  the  expression  for  sinu- 
•soidal  motion,  the  acceleration  a  is 
Riven  by 

a  -  <)  1  f  .V 

where  a  is  the  acceleration  in  (I’s,  / 
the  fretpiency  of  vibration  in  cps, 
and  .Y  the  displacement  from  center 
or  neutral  position  in  inches. 

If  3,  as  shown  in  FiR.  2,  is  small, 
the  rays  »>f  rellected  liRht  can  la* 
consiiiered  to  emanate  from  the 
same  point  on  the  mirror.  Al.so, 


with  ~  12  deR  and  L,  —  \  leet, 
the  error  in  assuminR  t  is  a  riRht 
angle  is  less  than  5  percent.  Hence 
on  this  assumption 


where  d  is  the  peak-to-peak  deflec¬ 
tion  on  the  .scale  in  cm  (d'  =  rf  2), 
then 

•».V275X(/ 

'  ->  X  ll.  X  2  54  ”  /, 

where  L  is  the  distance  between 
.scale  an<l  mirror,  and  A'  is  the  dis¬ 
placement  of  the  tula?  in  inches  as 
required  in  the  acceleration 
formula. 

Since  the  amplitude  of  vibration 
for  frispiencic's  above  a  few  hun¬ 
dred  cycles  is  extremely  small,  the 
acceleration  for  frequencies  above 
aljout  21MI  cps  can  only  lie  rouRhly 
determined. 

The  optical  lever  system  is  cap¬ 
able  of  measurinR  displacements  as 
small  as  0.001  inch  with  Roo<i 
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The  ELECTRON  COUPLER 

A  Spiral -Beam  UHF  Modulator 


riG.  1  Bask  •iectrofi  coupler  circuit 


By  C.  L.  CUCCIA 
and  J.  S.  OONAL.  Jr. 
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Jlh  H.KTROS  Kil  CIIR  a  il<‘- 
\i'l>i|it)i<-iital  tul«‘  whifh  iitil- 
li.'-t  sc\tTa!  iif«  |iriii('i|>lfs  fur  thi' 
iiniplitiulf  tiiDiiiilation  of  hit'll  powiT 
at  thf  ultra  hirrh  fifipu'iiiios.  'rhrs»> 
lu-w  print  ipli'^  ari'f  fruni  Ihf  u.-f  uf 
-pirul  flfftrun  lii'amt  tt>  traii.sffi 
iihf  (MtwtT  from  an  input  sj.stt-m  to 
an  output  Hvittom.  I’hw  is  a  triio 
l•nl■r^ry  transfer  ileviie  siiue  eoii- 
\ersU)n  from  ilir.s-t-current  enery'v 
to  altei  natuiK'-s'urrent  enerKy  is  not 
in\oIvetl,  otily  the  input  uhf  power 
Ih'iiir  available  to  the  out|>ut  sys¬ 
tem.  t  'ontrol  fat  tors  ha.seti  on  the 
U'havior  of  thi>  eleetron  beam  ilur- 
iiiR  the  iHivver  transfer  ma>  be  list'd 
to  fontrol  the  tran.sfer. 

At  low  f rts|ueiu'ies,  motiulation 
aiul  otiiitrol  of  power  is  obtained 
by  iisiiiK  trmdes  ami  multiK'rid 
vai'iium  tubes.  Hivh  (ntwer  outputs 
are  usually  obtained  by  start iiiK 
with  a  lower  |M>wer  o.scillator  whose 
fretpiem-y  is  earefully  eontrolleii 
and  then  buildiliR  up  to  hiyth  |K>wer 
usiiiR  a  east'Mib'ti  set  of  poiver  am¬ 
plifiers  I’setl  in  this  manner,  the 


IU-r»i  s‘n  »  i^nw-r  i-rr-  ’•«!  <it  the 

lllh;  ‘\»nvrnt  In  .\*\%  York. 


tubes  are  unilateral  control  im|>ed- 
ances  in  that,  in  addition  to  ampli- 
fyiiiR,  they  prevent  variations  in 
the  output  circuit  from  iM'injr  trans¬ 
mitted  back  to  the  input.  Such  uni¬ 
lateral  characteristics  are  extremely 
imjKirtant  since  the  primary  oscil¬ 
lator  .should  not  !»■  pulled  in  fre- 
tpieiicy  diirin>;  a  modulation  i-ycle 
as  this  causes  distortion.  In  the 
uhf  rey'ion,  power  is  obtaineii  in  a 
ditferent  manner.  Compact  hiyth  ef¬ 
ficiency  ireiierators,  such  as  maytne- 
trons,  contain  virtually  the  entire 
oscillator  circuit  within  their  eii- 
veloja's. 

Such  uhf  tubes  are  capable  of 
workiiiR  at  very  hiKh  jiower  levels, 
and  may  be  freipiency  stabilized 
d.iriiiK  continuous-wave  or  luilse 
transmission  by  usiny  spiral  ehs-- 
tron  beams'  '  *  or  external  •'tabiliz- 
in>r  cavities  for  fr»s|uency  control." 
Since  hiyh  power  is  readily  avail¬ 
able,  power  amiilification  is  a  factor 
which  i.'  not  as  important  as  control 
of  the  [tower.  .Magnetrons,  fm'  e\- 
am|ile,  are  ditliciilt  to  amplitude 
niiKlulate  without  attendant  fre- 
tpiency  miKlulation.  It  is  for  the 


{lurjKtse  of  providiiiK  a  means  of 
electronically  controlling  this  uhf 
hijrh  [wiwer  that  the  electron  cou¬ 
pler  was  develo|)ed.  The  tub*',  a 
two-*‘avity  device  with  one  elei'troii 
iK'am,  has  the  characteristics  of  a 
nonamiilifyiny  uni'ateral  control 
im|i*‘dance. 

Phyiical  Characteristics 

The  eh'ctron  co.i|)ler  is  a  spiral- 
elect  ron-beam  tube  consistinyt  es¬ 
sentially  of  two  adjacent  cavities 
which  are  coii|>l<'d  by  an  electron 
beam.  The  intuit  cavity  is  con- 
necti'd  to  the  venerator  and  the  oiit- 
[uit  ca\ity  is  connected  to  the  load, 
as  shown  in  Kiv.  1.  .\  basic  con- 

tivuratioii  usiny  suitable  resonant 
cavities  is  pit'tiired  in  Fiy.  2  where 
the  arranyemeiit  !>  seen  to  include 
a  lailbvtor  and  a  niaynetic  field  par¬ 
allel  to  the  axis  of  the  cavities.  It 
is  assumed  that  there  is  no  eb'ctro- 
maynetic  coujiliny  befwt'eii  the  in¬ 
put  and  out|nit  cavitie.s.  I’owi'r  is 
absorlu'd  by  the  electron  beam  in 
the  form  of  spiral  or  rotational  en- 
eryy  in  th*-  lir-t  cavity.  Ttu!  rota¬ 
tional  eneryy  is  in  addition  to  the 


M 
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A  two'oavity  tul>e,  ('on>i!iting  of  an  elertroii  gun.  two  axially  mounte<l  ravitien  an«l  a 
rollertor,  is  usfd  to  modiilatt*  uhf  |H)wer.  I*la»’ed  hetHeen  r-f  geiifralor  anil  load,  the  r-f 
energ\  is  imparted  to  the  lieatn  in  the  form  of  rotational  energ\  nitli  a  transfer  ellieieney 

of  70  percent 


FIG.  4  Eipcrlmenlal  tub*  simulalinq  b*ain  r*qion  ol  Ih*  •l•clron  coupler 

IMirtaiit  jiractii-al  inn-iidfratioti  sinoe 


energry  due  to  a  direct-current  beam 
potential  which  transports  the  elec- 
tron.s  throug-h  the  tube  and  deter- 
mine.s  their  transit  time. 

Resonance  Characteristics 

The  resonant  frequencies  of  the 
input  and  output  cavities  and  the 
fre<iuency  of  the  input  power  are 
adjusted  to  the  cyclotron  fre(|uency. 
This  freijiiency  is 

/.  -  2  7>>l// X  1"*  (1) 

where  //  is  the  majrnetic  field  in¬ 
tensity  in  (lauss  and  /,  is  the  fre¬ 
quency  in  cycles  per  second. 

The  resonant  cavities  which  are 
used  in  the  electron  coupler  have 
the  particular  property  of  introduc¬ 
ing  an  alternating  electric  field 
whose  direction  is  transverse  to  the 
path  of  the  electrons  through  the 
cavity.  Kach  of  the  cavities  pictured 
in  Fig.  2  has  this  proi)erty  and  con¬ 
sists  es.sentially  of  a  pair  of  capaci¬ 
tance  plates  which  are  conne<-te<l  to 
an  inductance  loop.  This  cavity  de¬ 
sign  is  particularly  useful  because 
it  is  simple  and  tunable.  In  the 


such  cavities,  complete  decou|ding 
may  be  achieved  l>y  rotating  one 
cavity  to  a  position  so  that  trans¬ 
verse  electric  fielil  in  one  cavity  is 
in  quadrature  with  the  transverse 
electric  field  in  the  other.  In  addi¬ 
tion,  such  cavitie.s  may  b**  designed 
to  be  short  compared  to  the  wave¬ 
length  of  operation.  This  is  an  im- 


a  magnetic  field  must  pass  through 
the  tube  thereby  necessitating  the 
use  of  an  electromagnet  or  a 
solenoid. 

Input  Carity  Action 

In  Fig.  3.\,  .‘IB  and  3(,‘,  it  is  seen 
that  the  electron  trajwtiiries  in  the 
input  cavity  arc  all  the  same.  The 
major  function  of  the  cavity  is  the 
ab.sor|>tion  by  the  electron  l>eam  of 
the  uhf  power.  As  the  electrons 
pass  through  the  inimt  cavity,  the 
fre<4uency  of  the  input  power  being 
e<iual  to  the  cyclotron  fre<tuency,  an 
absorption  of  energy  by  the  tK*am 
takes  place  in  increments  of  in¬ 
creasing  magnitude  as  the  electrons 
progress  through  the  tul)e.  Since 
this  continued  ab.sorption  can  only 
take  place  if  the  electrons,  regard¬ 
less  of  where  they  may  Ire  in  the 
cavity,  see  an  accelerating  electric 
field  at  all  times,  all  electrons  will 
lie  on  the  line-directrix  of  a  cone  as 
showTi; 

The  Iream  spins  with  angular 
velocity  o>  =  2s/.  and  is  pha.sed  with 
respect  to  the  transverse  electric 
field.  When  this  field  is  a  maximum 


electron  coujiler,  which  uses  two  of 
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and  wht-n.  for  exampl»>,  its  Krudirnt 
i(t  iMtsitivH  from  ladefarr  .4  to  jK)!**- 
fai-f  /{,  thi-  flertroii  la-am  will  1h- 
midway  la'twwn  Iht*  |kil«‘fai«*s  and 
rotating  in  thi*  ilirivtion  from  (tolf- 
faof  li  to  laiU-fai'e  /I,  A  «juartfr 
iVflf  latrr,  when  the  tran.tver!*e 
held  amplitude  is  etpial  to  zero,  the 
eleetron  laam  ia  paaain);  in  eloaeat 
provimily  to  (xilefare  t.  The  elee- 
trtin  tauim  eontinuea  to  rotate  Iw- 
twiN-n  the  iMilefaeea  with  an  e\er 
»ideninir  ratliiia.  When  the  elee- 
trona  leave  the  eavitv,  they  will 
have  attained  a  maximum  apiral 
railiiia  \v hit'll  will  eorrespoiul  to  a 
I'ertain  amount  of  rotational  eii- 
ei'K.v 

Aa  the  eleetrona  paaa  through  the 
intereavity  apaee  after  emeririiik' 
from  the  input  cavity,  no  enerjry  la 
im|>arteit  to  or  extracteil  from  the 
elixtroiia  aince  no  tranaverae  elia-- 
tric  fieltla  are  preaent  here  ■;  in  an 
iiteal  tulM-l.  Hath  electron  iturauea 
I  helical  |)ath  throiik'h  the  reyMon  at 
I  transit  veltvitv  iirescrilaal  by  the 
[team  ix'tential  anti  ftir  a  beam  of 
vaniahiiiyly  small  cross  atstitm,  all 
the  elts'frons  fttrm  a  cylintler-tlirtx'- 
trix  extension  of  the  ctiiie  tiirectrix 
la-am  as  shttvvn  in  Kik*.  d.  The  elec¬ 
trons  enter  the  output  cavity  with 
the  same  spiral  ratlins  which  they 


hail  when  they  emerjretl  from  the 
input  cavity. 

Output  Carity  Behavior 

As  the  rotatinR  electron  In-am 
passes  throiiKh  the  output  cavity, 
by  virtue  of  the  fact  that  these  elec¬ 
trons  represent  an  oscillatintr  space 
chary'e  with  (leritMlicity  /  between 
the  pole  faces,  an  induced  current  is 
protluced  in  the  Itiad  of  the  outjnit 
system.  In  jfeneral,  the  incremental 
current  induced  between  a  |iair  of 
parallel-plane  boundaries  due  to  an 
oacillatiiiK'  charK'e,  (/</.  between  them 
is,  for  an  incremental  lenjrth  of 
travel  thiouy'h  these  boundaries. 


where  </  is  the  spacini;  between  the 
bouinlaries  and  r,  is  the  trans¬ 
versely  directed  velis  ity.  The  total 
induced  current  is 

r  “  i-j  .  , 

I  -  7*  .//,  :t 

wheiethe  inte^rration  is»arriixl  out 
for  the  total  transit  time.  t..  in  the 
output  cavity.  If  »  is  the  voltajre 
across  the  input  cavit.v  (xile  faces 
and  if  c,  is  the  voltaire  acro.s.s  the 
outiuit  load,  the  electric  field 
streiiy'th,  /■':  in  the  output  cavity 
due  to  the  induced  current  tlovvinjf 


through  h  is  determined  by^ 


I) 

IS  I  •«  c/.’  e  /f,  /.  <,*1 

where  /.  i.s  the  lieam  current  in 
amjieres,  H,  is  the  output  load  in 
ohms,  V\,  and  T,,  are  the  lieam  volt- 
atfes  in  the  first  and  second  cavities 
res|>ectively  in  volts  and  (i„  and 
dt  are  the  len)fths  and  distances 
lietvveen  jxile  face.s  of  the  input  and 
output  cavities,  resivectively,  in 
centimeters. 

Ki|uation  I  shows  that  there  are 
two  methiHls  available  for  con- 
trollint;  the  power  output  of  the 
basic  electron  coupler*:  la-am-cur- 
rent  variation  and  variation  of  the 
lH*am  potential,  r„,  which  will  con¬ 
trol  the  transit  time  in  the  output 
cavity.  The  transit  time  control  is 
an  im|Mirtant  means  of  producing 
amplitude  mialulation  since  no  reac¬ 
tion  back  to  the  input  cavity  is  pro¬ 
duced— the  driving  jf^nerator  sees  a 
constant  imivedance  at  all  times. 

Transit  Time  Characteristics 

A  disi  ussion  of  the  nature  of  the 
beam  configuration  in  the  output 
cavity  as  a  function  of  transit  time 
is  particularly  illuminatinK  since  it 
yields  insitrht  into  the  overall  oper¬ 
ation  of  the  electron  coupler.  Con¬ 
sider  the  case  when  the  transit 
time,  T,  r,„  and  R,  are  such  that 
the  voltage,  across  the  pole  faces 
of  the  output  cavity  is  equal  in 
matrnitude  but  180  ileK  out  of  phase 
with  respix't  to  I’,.  If  /,  -  I,  and 
(/  d  ,  the  beam  confivruration  in 
the  output  cavity  will  be  an  exact 
imatre  of  the  la'am  confiy'uration  in 
the  input  cavity.  This  confijriiration 
resemb’es  a  cone  whose  apex  is  at 
the  exit  of  the  cavity,  representiiijr 
a  complete  extraction  of  rotational 
enery'.v  from  the  coupling'  beam  by 
the  transver.se  eUx-tric  fields  of  the 
outiiut  cavity.  This  case  is  pictured 
in  Fiy'.  :t.\  and  repre.sents  a  lOb- 
percent  transfer  of  power  to  the 
outiiut  load  -  only  the  energy  due 
to  the  la-am  voltav'e  l’„  remains 
with  the  electrons  as  they  reach  the 
collector. 

If  the  transit  time  is  decreaseil, 
the  electrons  will  not  remain  in  the 
output  cavity  Ion/  enou/h  to  /ive 
up  all  of  their  rotational  ener/y  and 
a  truncated-cone  beam,  similar  to 
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that  in  Fik.  wi.l  result.  The 
rotational  enerKV  repre.sented  by 
the  part  of  the  cone  which  doe.s  not 
occur  l)etween  the  juile  faces,  is,  of 
course,  lost  to  the  output  cavity  and 
jfoes  to  the  collector.  Since  the 
power  repre.sented  by  a  certain 
cone-directrix  beam  radius  will  be 
.seen  to  be  pro(Mirtional  to  a  .stjuare 
of  the  radius,  see  Kq.  5,  a  decrease 
in  radius  to  one-half  repre.sents  an 
absorption  of  75  i»ercent  of  the  ro¬ 
tational  iK)wer  in  the  l>eam  by  the 
output  cavity  load — the  remainintf 
25  |)ercent  ttoinir  to  the  collector. 
For  zero  power  into  the  output  load, 
the  beam  radius  must  not  chanjre 
in  the  output  cavity;  all  of  the  in¬ 
put  iK)wer,  >foes  to  the  collector.  It 
can  l*e  shown  that  an  increa.se  in 
loadintr  will  priMluce  the  same  effect 
on  the  l>eam  confiyuration  as  the  de¬ 
crease  in  transit  time. 

If  the  transit  time  t,  is  increa.sed, 
the  electrons  will  remain  in  the  out¬ 
put  cavity  lonyer.  The  cone  direc¬ 
trix  beam  will  converye  to  zero  be¬ 
fore  the  end  of  the  cavity  is 
reached,  as  shown  in  Fiy.  .tC,  and 
the  electrons  will  start  to  spiral  out¬ 
ward  ayain,  reabsorbiny  eneryy 
from  the  cavity  field.  This  real)- 
sorl)ed  eneryy  yiH's  to  the  collector. 
However,  the  converyence  point 
cannot  recede  into  the  output  cavity 
l>eam  space  more  than  one-half  of 
the  lenyth  of  the  cavity  since  no 
more  eneryy  can  be  reabsorlwd  by 
the  rotatiny  In'am  than  is  made 
available  by  the  enteriny  electrons. 
.•\  decrea.se  in  output  cavity  ioadiny 


may  be  shown  to  have  the  .same 
effect  on  the  beam  confiyuration  as 
the  increa.se  in  transit  time. 

Two  ca.ses  based  on  the  precetliny 
ili.scussion,  which  repre.sent  zero 
|K)wer  into  the  load  as  a  result  of 
transit  time  variation  become  im- 
|iortant  in  considerations  of  output 
m<Miulation  in  which  the  output 
txiwer  or  voltaye  is  varitnl  within 
certain  maximum  and  minimum 
values  in  accordance  with  the  rate 
and  swiny  of  the  modulatiny  siynal. 
The  first  is  that  which  takes  place 
when  the  transit  time  is  decreaswl, 
by  raisiny  the  maynitude  of  I’m  to 
such  an  extent  that  the  electron 
beam  is  pas.sed  throuyh  the  output 
cavity  l>efore  it  can  .set  up  a  trans¬ 
verse  electric  field.  The  other  ca.se 
(xrcurs  when  V’m  is  reduced  to  such  a 
value  that  the  electrons  reabsorb  all 
t)f  the  rotational  eneryy  from  the 
output  cavity  field.  This  latter 
method  is  actually  not  practical  Im*- 
cause  of  space  charye  limitations 
which  will  be  di.scus.sed. 

Power  and  Graxing  Consideration 

The  attainment  of  a  certain 
spiral  radius  /•  by  a  cone-directrix 
l)eam  in  the  input  cavity  cor¬ 
responds  to  an  absorption  of  power 
in  watts  which  is  de.scrilied  by  the 
eifuation 

/•  -  1  l'i2  X  10 ’/<’ /.I’ 
where  f,  is  the  frequency  in  meya- 
cycles,  /.  is  the  l)eam  current  in 
ami)eres  and  /  is  the  maximum 
cone-directrix  beam  radius  in  centi¬ 


meters.  The  spiral  radius  is  related 
to  the  parameters  of  the  first  cavity 
by 

(6) 

where  A’,  is  the  i»eak  value  of  the 
transverse  electric  field  in  volts  per 
centimeter,  /,  is  the  distance  which 
has  l)een  transver.seil  by  the  elec¬ 
tron  b«>am  in  the  input  cavity  and 
I'm  is  the  direct-current  beam  volt- 
aye  in  volts.  F'or  the  cavity  previ¬ 
ously  descril)ed,  usiny  a  coupliny 
beam  of  j-inch  diameter  and  lk> 
milliam|)eres  at  8(M)  meyacycles,  if 
JT  =  1.25,  the  value  of  power  which 
can  l)e  absorbed  in  the  input  cavity 
of  the  ele<’tron  coupler  is 

/•  -  1  122  X  10  •  X  X  0  000  X 
1  2.V  <•  1 ,010  watts 

This  is  not  a  maximum  value  but  is 
one  which  is  safely  within  the  yraz- 
iny  limits.  The  cavity  pole  faces 
are  6  centimeters  lony;  the 
Iteam  potential  necessary  to  yield 
the  dellection  of  1.25  cm  when  for 
example,  A’l  =  2,000  volts  j>er  centi¬ 
meter,  is  found  from  Kq.  6  to  Ite 


("2  ;«>  X 

“  L  \  2! 


Space  Charge  Considerations 

It  is  seen  from  Kq.  5,  that  the 
power  which  can  be  absorltetl  by  the 
ele<-tron  beam  in  the  first  cavity  is 
proportional  to  the  beam  current. 
Therefore  space  charye  limitations 
will  have  an  important  beariny  on 


(■ 


th«-  p»jw«T  hkniilinir  rapabilitipx  of 
the  tut>e. 

If  Mpiu'e  ch«rKe  in  introduced  into 
It  reifion  in  which  an  elect rontatic 
IMjtential  existn,  thin  (xdential  will 
tie  depri-nned  in  the  region  of  the 
charKe.  For  a  particular  tutie  jreom- 
etry  anil  potential  (which  ia  a  func¬ 
tion  of  the  iKiundary  voltaire;  there 
will  lie  a  correHpondinK  maximum 
amount  of  charire  which  can  lie  nun- 
tained  *  ■  iteyond  thin  amount  the 
IHiiential  in  the  vicinity  of  the 
chartff  will  drop  to  xero  and  some 
of  the  charKe  will  turn  liai  k,  caun- 
intc  inntaliility. 

TliiH  maximum  value  of  current 
correipoiidn  to  a  particular  lieam 
voltHKe  which  Kovern.H  the  transit 
time  throiiKh  the  tulie  ami  is  cou¬ 
nts  ted  with  the  jiower  limitations 
arisint'  from  Knixinir  at  the  |M>le 
faces.  K\en  at  a  stahle  maximum 
value  of  lieam  current,  considerahle 
depression  of  the  spact*  |iotential 
takes  place.  Hence,  electrons  in 
various  parts  of  an  eltsdron  Ixam 
of  the  cross-stsMion  determined  hy 
the  electron  Kun  have  ililTerent 
transit  times  and,  Ins'aiise  of  the 
dirts  t -<  iii  i ent  transverse  electric 
lielil  components  arisiiiK  from  the 
[totential  de[ires.sion,  iiniierKo  some 
translation  in  [Misition.  'Iherefore. 
lieam  tlispersion,  which  will  he  det¬ 
rimental  to  the  power  transfer 
etfii  lencv ,  may  ts-ciir. 

For  a  c.v  liiiilrical  lieam,  J-inch  ili- 
ameter  and  concentric  with  res[HH-t 
to  cylimlrical  Itoumlaries  of  I  '-inch 
diameter  (which  are  closely  apjirox- 


imated  by  the  arcuate  jiole  face.s  in 
the  experimental  tulies),  a  current 
of  1541  milliam|ierea  could  he  sus¬ 
tained  with  a  lieam  voltaRe  of  750 
volts.’  In  an  experimental  tulie, 
shown  in  Fij?.  4,  which  accurately 
simulated  the  rejrion  transversed  by 
the  lieam  in  the  final  tube,  the  pre¬ 
dicted  value  was  confirmed;  155 
milliamia-res  was  realized  In-fore  in¬ 
stability  was  encountered.  In  the 
actual  o|ieratinK  electron  coupler, 
an  increa.se  of  beam  current  to 
about  175  milliamperes  coulil  {kis- 
silily  occur  at  the  .same  lieam  volt- 
atfe,  In-caijse  of  the  increased  prox¬ 
imity  of  the  spiralliiiK  electrons  to 
the  [Kile  faces  and  .some  spreadinK 
of  the  lieam. 

Details  of  Construction 

Fiifure  5  pictures  an  exjM-ri- 
mental  eb-ctron  coujiler  showinK  the 
iflass  press  for  the  electron  trun,  the 
input  and  output  load  line  seals,  the 
tuners,  anil  the  water-<-ooled  col¬ 
lector  at  the  top.  rill'  top  |iart  of 
the  tulx-  is  the  output  section  and 
the  lower  part,  tht-  input  section. 
The  tube  is  made  of  copiier  with 
monel  lids  which  were  atomic- 
hvdroKcn  weldi-d  to  monel  riiiKs. 
These  riiiKs  in  turn  were  silver- 
brazed  to  each  end  of  the  ImmIv  of 
the  tulii-. 

FiKure  ti  shows  the  details  of  the 
input  resonant  cavity,  coiiplinK  loop 
and  tuner  with  the  top  lid  of  the 
tube  removed.  The  eU-ctron  K'm  is 
shown  niounti-d  on  ceramics  on  the 
lid  of  the  input  cavity. 


Figure  7  shows  the  output  .sec¬ 
tion  with  its  pole  faces  and  a  liel- 
lows-controlled  capacitance  tuner 
capable  of  tuninK  from  750  to  825 
meKacycles.  The  details  of  the  out¬ 
put  resonant  cavity,  couplintr  loop, 
and  tuner  are  identical  with  those 
of  the  input  cavity  with  the  excep¬ 
tion  that  the  entire  output  cavity  is 
mounted  on  ceramic  supjKirt.s.  Thus 
its  pvitential  can  lie  varied  inde¬ 
pendently  of  the  potential  of  the 
rest  of  the  tube.  The  connection 
to  vary  the  potential  of  this  cavity 
is  made  by  a  sinirle  lead  which  is 
near  the  top  of  the  tube,  opposite 
the  Klass  exhaust  lead,  .see  Fijr.  5- 
The  output  cavity  was  water-ctKiled 
in  subsequent  tubes  to  prevent  the 
continual  evolution  of  jras  from  this 
cavity  when  it  Kets  hot  duriiiK  ac¬ 
tual  o|K-ration. 

Experimental  Results 

An  experimental  set-up  in  the 
laboratory,  iisiiiK  an  electron  cou¬ 
pler  of  the  desivn  shown  in  Fij?-  o, 
is  pictured  in  Fivr.  8.  To  the  left  is 
seen  the  driviiiK  mairnetron  which 
is  capable  of  a  1-kilowatt  output 
and  which  can  be  tuned  throUKh  the 
tuninK  raiiKe  of  the  electron  cou¬ 
pler.  A  transmission  line  connects 
this  maKtietron  to  the  ehn-tron  cou¬ 
pler  in  the  center  of  the  picture;  the 
output  of  the  coupler  Koes  to  a 
water-cooled  resistance-load  system 
as  shown.  A  standinK-wave  indi¬ 
cator  is  included  in  the  transmis¬ 
sion  line  between  the  maKnetron 
and  the  electron  coui>ler  so  that  the 
combination  of  voltaKes  and  cur¬ 
rents  at  which  the  input  cavity  pre¬ 
sents  a  matched  termination  to  the 
transmission  line  can  be  measured. 
This  information,  when  used  with 
the  tube  maKnetron-Heike-diaKram 
and  the  measured  input  power,  is 
u.seful  for  makiiiK  measurements  on 
the  power  input  to  the  beam. 

The  method  for  oiieratinK  the 
maKuetron — electron  coupler  sys¬ 
tem  is  relatively  simple.  The  cou- 
pliiiK  lieam  voltaRe  and  current  are 
first  adjusted  to  arbitrary  values. 
The  drivinK  maRnetron  is  turned  on 
and  tuned  to  the  predetermined  res¬ 
onant  frequency  of  the  input  cavity 
of  the  coupler.  The  coupler  mag¬ 
netic  field  is  then  adjusted  until 
power  is  indicated  in  the  output  cir¬ 
cuit.  Kach  parameter,  including  the 


nC.  I  Th»  •(•ction  coupler  In  oporallon  bolwoon  maqnorron  irantmlMlon  lino* 
and  load 
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output  cavity  tuner,  is  then  Aucces- 
siveiy  readjuAted  until  the  output 
power  is  maximized,  assuminK  that 
the  output  load  is  proj)erly  matched 
to  the  output  cavity  of  the  electron 
coupler. 

The  power  transfer  efficiency  of 
the  electron  coupler  was  measured 
at  several  power  levels  by  using  a 
specially  designed  T-network  in  the 
input  circuit  for  a  more  accurate 
measurement  of  the  input  power. 
Power-transfer  efficiencies  up  to 
70  percent  were  obtained  at  output 
power  levels  of  up  to  .several  hun¬ 
dred  watts.  More  power  output  was 
unobtainable  becau.se  of  the  power 
limitations  of  the  driving  magne¬ 
tron  which  supplied  both  the  cou¬ 
pler  and  another  load  in  the  T-net¬ 
work.  This  power  transfer  efficiency 
was  acceptable  since  many  factors 
were  present  which  .served  to  cause 
a  deterioration  in  the  power  output. 
These  were  beam  dispersion  owing 
to  the  fringe  fields  at  each  end  of 
the  caviti€'s,  differing  transit  times 
of  the  electrons  affected  by  the 
variations  in  beam  potential  over 
the  cross  section  of  the  beam  caused 
by  space  charge  effects,  and  transla¬ 
tional  electric  field  components  lead¬ 
ing  to  grazing  by  outer  electrons. 
This  grazing,  if  present,  fakes  place 
in  the  input  cavity,  since  negligible 
current  is  measured  to  the  output 
cavity  which  is  independently  main¬ 
tained  at  a  suitable  voltage. 

Beam-current  control  of  the  out¬ 
put  power  is  the  most  complete  type 
of  control  possible  in  the  electron 
coupler  since  when  no  beam  passes 
through  the  tube,  no  power  appears 
in  the  output.  However,  as  the  beam 
current  is  reduced  from  some  value 
e<iual  to  or  greater  than  that  which 
matches  the  line,  the  beam  resist¬ 
ance  is  reduced  and  the  driving 
magnetron  will  see  a  change  in  im¬ 
pedance  which  will  be  a  function  of 
the  line  length  connecting  it  to  the 
electron  coupler.  This  impedance 
change  may  either  decouple  the 
magnetron  shifting  its  operation  to 
a  low-efficiency  portion  of  the  Rieke 
diagram,  or  it  may  load  the  magne¬ 
tron  further  and  possibly  cause 
spectrum  failure  or  instability. 
Either  effect  will  cause  frequency 
and  amplitude  distortion  during 
modulation  if  not  actually  causing 
the  driving  magnetron  to  suffer 
damage.  The  situation  may  be 


partially  redeemed  by  adjusting  the 
line  lengths  and  by  using  a  shunt 
load,  as  was  done  by  J.  S.  Donal,  Jr. 
and  R.  R.  Bush*,  to  make  the  fre¬ 
quency  variation  during  modulation 
nearly  negligible.  Some  power  is 
lost  in  this  shunt  load  however, 
which  will  reduce  the  overall  effi¬ 
ciency  of  the  system. 

Transit-time  control  of  the  out¬ 
put  power  of  the  basic  electron  cou¬ 
pler  is  a  useful  and  practical  method 
of  control  since  it  permits  the  tube 
to  function  as  a  nonamplifying  un¬ 
ilateral  control  impedance.  Varia¬ 
tions  in  the  output  are  not  reflected 
back  to  the  input  and  the  input  im¬ 
pedance  of  the  electron  coupler 
therefore  remains  constant.  Once 
the  voltage  of  the  .secondary  cavity 
is  adjusted  for  maximum  power 
output,  the  output  power  may  be 
theoretically  reduced  by  either  rai.s- 
ing  or  lowering  the  cavity  voltage. 
-Actually,  the  only  practical  direc¬ 
tion  is  an  increase  in  cavity  voltage, 
since  reducing  the  cavity  voltage 
will  soon  cause  a  space-charge  in¬ 
stability  in  the  cavity  and  .some  of 
the  beam  current  will  turn  back. 

Figure  9  shows  a  representative 
curve  of  r-f  output  voltage  across  a 
52-ohm  load,  as  a  function  of  out¬ 
put-cavity  voltage,  for  a  beam  cur¬ 
rent  of  50  milliami>ere.s,  a  friHjiiency 
of  775  megacycles,  and  an  input 
cavity  and  collector  voltage  of  6.50 
volts.  It  is  seen  that  the  r-f  output 
voltage  is  variable  from  a  maxi¬ 
mum  value  at  Et  ~  520  volts  to 
virtually  zero  at  an  outputnavity 
voltage  of  1,700  volts.  A  repre- 
.sentative  sinu.soidal  mmlulating 
wave  and  its  output  counterpart  are 
included  in  Fig.  0.  The  characteri.s- 
tic  curve  pictured  in  Fig.  9  is  a 
function  of  the  tul)e  parameters  and 
the  peak-to-peak  voltage  necessary 
for  100-i)ercent  amplitude  modula¬ 
tion  may  be  altered  by  suitable 
changes  in  cavity  design.  Although 
a  large  peak-to-peak  voltage  may  l)e 
neces.sary  for  the  amplitude  modu¬ 
lation  of  the  electron  coupler  to  a 
satisfactory  level,  it  must  be  re¬ 
membered  that  no  eIe<-trons  are  col¬ 
lected  by  the  secondary  cavity  and 
the  imp«‘dance  of  the  output  cavity 
as  seen  by  the  modulator  is  a  cappc- 
itive  reactance.  If  very  wide-band 
amplitude  modulation  is  desired, 
then  the  modulator  must  be  de¬ 
signed  .so  that  its  output  into  this 


FIG.  S  -Op«ralla«  choraclarUlic  curv* 
oi  th*  •lactron  coupler  with  Input  caTlty 
bnoai  potnartal  ol  CM  volts 


capacitive  load  is  commensurate 
with  the  requirements  of  the  modu¬ 
lation  rate. 

Higher  Frequency  Operatiort 

As  the  fretjuency  of  o|)eration  in¬ 
creases,  the  tube  will  become 
smaller  and  smaller  due  to  the  de- 
crea.se  in  size  of  the  resonant  cavi¬ 
ties.  However,  the  power  handling 
capabilities  of  the  electron  beam  do 
not  necessarily  suffer  from  the 
change  in  tube  size  and  may  im¬ 
prove.  As  is  -seen  in  Kq.  5,  the  ab¬ 
sorbed  power  varies  as  the  .square 
of  both  the  fre<iuency  and  the  max¬ 
imum  spiral  radiu.s.  An  increase  in 
fre<iuency  from  8()0  to  3.000  mega¬ 
cycles,  for  example,  would  re<iuire  a 
spiral  radius  of  only  0.427  centi¬ 
meter  and  a  current  of  50  milli- 
ami>eres  for  the  absorption  of  1,000 
watts  by  the ‘beam.  With  an  inter¬ 
action  space  in  the  input  cavity,  2.5 
centimeters  long,  and  an  r-f  field 
strength  of  1,500  volts  j)er  centi¬ 
meter,  the  elt'ctron  coupler  would 
re<|uire,  see  Kq.  6,  an  input  cavity 
beam  voltage  «)f  48.4  volts. 
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By  NORMAN  FULMER 

H0**nfth  i»0  }Httfmrnt  /#<i 

II  0  A '•«»«•  t-.l0  0  it  u  t  'r»r^>r<if  «<»M 

\0u  Jtfr^ 


THK  i'ommiiNI.y  i  .'KK  t*H-hni<nie 
•)f  |>hot<)|rru|*hi(-ally  rM-ordinjf 
<'ttf  h<«l»‘-rMy  trarvi  Ih  tti  plarc  u  HikmI 
th*‘  c-r  m-n-t-n  ami  carruTa  to 
fxrlmlr  all  ♦•xtiTfial  li/ht.  Thf  re- 
HiiltiiiK  |>liiil4»ifrai»hi«  allow  only  the 
tract-  airaniat  a  |>lain  black  back* 
trrouml 

To  kfi*i>  account  of  cai  h  pboto- 
trra|ih,  information  miiat  la-  k)'|)t  on 
fib-  I  onccrniiiK  awccji.a,  calibrations 
anil  test  conditions.  Later,  if 
limits  are  madi-,  it  is  iii-cessary  to 
int'liide  a  Copy  of  the  test  informa¬ 
tion  with  each  print. 

Considerable  time,  effort,  and 
chance  for  error  can  be  eliminated 
if  the  reiiuired  information  is  re¬ 
corded  aloiiir  with  the  c-r  trace  on 
each  photoirraph  taken.  This  may 
be  accomplished  by  iisiiiir  an  ex¬ 
ternal  liirht  source  to  illuminate  the 
ai'«-a  around  the  tula-  face  siiffi- 
cientl.\  for  it  to  show  in  the  picture. 
The  litrlitin^  must  la*  evenly  dis¬ 
tributed  ami  not  so  briirht  as  to  in¬ 
terfere  with  the  clarity  of  the  e-r 
trace  The  illiiniinated  area  is  used 
for  calibration  data  ami  other  per¬ 
tinent  notations. 

Calibrated  Screen 

I  Iscillo.scoia-s  are  customarily 
eipiipped  with  a  celluloid  scale  hav- 
iiiK  dark  calibration  lines.  With 
pro|a-r  external  illumination,  these 
lines  will  show  in  a  jihotovrraph. 
.N’<irmally,  three  shades  of  K'ra> 
must  then  !»•  nn-orded  on  the  film: 
th«-  liirht  irray  of  the  electron-beam 
trace,  the  meilium  jfray  back- 
ttroiind,  and  the  dark  trray  i  blai  k  i 
calibration  lines. 


Unr»touch<»d  photograph  of  c  r  tub* 
•croon  and  dolo  mado  by  tho  tochniquo 
do«crlbod 


Only  ono  photoqroph  nood  bo  tokon  whon  colibrotion  Unoi  ond  nototiont  aro  iUumi- 
naiod  by  tho  circular  lluoroRconI  lamp  and  rocordod  on  film  ttmullanoously  with  tho 
c  r  rubo  traco 

Improved 
C-R  Photographs 


Kxtreme  care  with  liKhtinit  is 
needed  to  pro|M-rly  balance  the  three 
shades  of  v'lay.  It  is  ditlicult  to 
obtain  a  pu  ture  showinjr  clearly  the 
liK'ht  trace  amt  dark  calibration 
lines  ajfainst  thi’  vrray  back>fround. 
This  ditlk-iilty  is  overcome  b>  pro¬ 
viding'  for  only  two  shades;  liy'lit- 
colored  trace  and  lik'ht  calibration 
lines  airaiiist  a  <lark  background. 
Thus,  leiribility  is  increas«-il  since 
only  two  tones  are  |■^‘l)uir«■d  in  the 
picture,  white  ami  black. 

.\  calibrated  screen  haviiiK  lik'ht- 
colori-d  calibration  lines  can  be 
made  by  .s|M>t  weldin>r  or  soldering' 
fine,  shiny  wires  in  a  criss-cross 
pattern  on  a  metal  frame.  The  ex¬ 
ternal  illumiiiatiun  retlects  on  the 
oiirveil  wire  surfaces  ami  appears 
on  the  film  as  white  calibratitui 
lines. 

A  suitable  screen  can  be  made 
with  n. bill-inch  diameter  tungsten 


wire  spot-welded  to  a  steel  frame.  .4 
frame  havinjr  a  rwtanifular  cut-out 
21  xTl  inches  is  suitable  for  a  live- 
inch  c-r  tulw.  The  frame  is  held 
by  screws  and  btishiny's  in  front  of 
the  c-r  tulie  face. 

For  a  tul)e  havinK'  a  irreen 
phosphor,  a  irreen  plastic  filter  is 
placed  between  the  calibrated 
.screen  ami  the  c-r  tulK‘  face  to  pro- 
viile  a  darker  backjrroumi  by  filter¬ 
ing'  out  all  li|fht  except  the  Ktt*en 
trace.  \  suitable  y'reen  filter 
can  1h>  made  of  J-inch  thick  lliil’ont 
I’lastacele  (11872. 

White  paiK*r  masks  having  rec¬ 
tangular  cut-outs  the  same  size  as 
the  calibration  frame  are  provided. 
The  mask  is  lik'htly  stuck  to  the 
frame  with  dabs  of  K'lue  and  nota¬ 
tions  written  on  it  concerniiiK 
sweep  speeds,  trace  heijfht  calibra¬ 
tion,  date,  title  of  test  or  notebook 
reference  pajre.  If  two  or  more 
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of  the  .H4Teen  receive  equal  illumina¬ 
tion. 

Proper  liKhtinir  was  obtained  by 
ojieratinjr  the  50-watt  incandescent 
lamp  of  the  diffused  lijfht  swirce  at 
80  volts. 

F'or  accurate  control  of  illumina¬ 
tion  and  to  prevent  reflections  on 
the  c-r-tube  ylass  from  room  lights 
or  windows,  an  opaque  cloth  is 
placed  around  the  camera  and  t»scil- 
h>sco{>e  when  makintr  exposures. 

Camera  Installation 

When  extreme  detail  is  required 
in  a  phototrraph,  a  double-extension 
view  camera  may  l)e  used,  a  4x5- 
inch  film  will  record  a  3  or  5-inch 
c-r  tube  almost  actual  size.  The 
camera  may  be  mounted  on  a  tri|MKl  ^ 
.set  on  the  fbair,  or  on  a  suptM)rt  set 
on  a  table  with  the  cro. 

A  35-mm  camera  is  convenient  to  * 
use  and  the  film  cost  is  low.  A  spac-  j 
iiiK  of  nine  inches  between  the  cam- 
era  and  cro  enables  most  cameras  = 
to  cover  the  screen  pro|)erly.  A  ^ 
frame  to  supiK»rt  the  camera  and  e 
circular  lamp  may  be  fastened  to  | 
the  cro  with  machine  .screws.  To  fj 
enable  the  camera  to  ftxus  at  a  dis-  ^ 
tance  of  nine  inches,  a  bushiiiK  must  | 
Ih*  in.serted  between  its  lens  and  | 
body.  A  suitable  bushintt  for  a  | 
Is'ica  camera  is  J  inch  thick  for  a  | 
lens  having  a  focal  length  of  five  I 
cm.  This  particular  camera  was  | 
mounted  in  the  support  frame  by  I 
inserting  the  lens  and  bushing  I 
through  a  hole  in  a  camera  bracket.  | 
.A  thumb  .screw  tightens  against  the  | 
bushing  to  hold  the  camera 

.securely. 


AllsrnaliT*  mvUiod  ot  Uqhtlnq  Ih*  callbrolad  tcraao  orM.  usinq  a  qrouad  qtau  dii- 
iutad  Uqht  (ourc*  and  baiil*  to  disirlbulo  liqhl  oTrnly  on  tho  lubo  scioon  and  on 
tho  lurroundinq  aioa 


Single  piftiin*  shows  ('l(‘urly  holh  thi*  truep  tlpsirptl  ami 
ussociulPti  tiuta  siii-h  as  a  ralihratrti  scrtvii.  tpst  pomlititiiis 
anti  other  hie  notes.  Kvenly  tiistrihuteii  lioht  fntni  eitlier 
of  tw(»  lio|it  .sources  |iro\i«les  two  pietiire  tones  htr  lii^h 
le^ihilitv  i»f  information 


vertical  .scales  are  to  be  u.sed  fre-  tensity  are  by  painting  or  covering 
quentiy,  it  is  convenient  to  show  the  lamp  with  translucent  material 
l)oth  .scales  on  the  mask  and  provide  such  as  nail-polish,  lightweight 
a  Idack  paper  arrow  that  can  be  paper,  or  colored  cellophane,  ttr  by 
adjusted  to  indicate  the  scale  in  use.  winding  a  spiral  of  opa(|ue  tape 

around  the  bulb  in  a  spaced  toroidal 
manner. 

The  lK*st  source  of  illumination  An  alternative  device  for  pnaluc- 
was  found  to  la*  a  .‘{2-watt  circular  ing  even,  diffused  illumination  is  an 
fluorescent  lamp,  mounted  on  a  8x  10-inch  ground-glass  diffu.ser 
frame.  The  lam[>  must  Ik*  close  (Kastman  x-ray  illuminator,  mcwlel 
enough  to  the  tula*  screen  to  avoid  D)  placed  to  illuminate  the  c-r 
reflections  in  the  picture  from  the  .screen  at  an  angle.  Since  the 
c-r  tube  glass.  A  spacing  of  four  amount  of  illumination  reaching  a 
inches  la*tween  lamp  and  .screen  is  |M)int  of  the  tube  .scr»a*n  from  the 
satisfactory.  diffused  source  is  approximately  in- 

To  record  both  the  trace  and  scale  versely  proportional  to  the  .square 
in  a  single  exposure,  it  was  found  of  the  distance  of  the  point  from 
desirable  to  lower  the  illumination  the  light  source,  means  must  la; 
by  f)|a*rating  the  lamp  at  about  10  taken  to  reduce  the  amount  of  light 
milliamperes  from  a  150-volt  d-c  reaching  the  bottom  (nearer)  part 
source  with  about  5,000  ohms  re-  of  the  tul>e.  A  cardlajard  baffle  was 
sistance  in  series  with  the  lamp.  placed  to  distribute  the  light  in- 
Other  means  for  reducing  lamp  in-  tensity  so  that  the  top  and  ladtom 


Exposure 

Correct  exjajsure  for  the  scale 
when  illuminated  by  the  circular 
lamp  o|a‘rating  at  normal  current  is 
less  than  the  exposure  re<iuired  for 
a  typical  cro  trace.  For  example, 
in  one  instance  corrwt  exposure 
for  the  c-r  trace  was  0.1  second  at 
f  ;3.5,  and  correct  exposure  for  the 
illuminated  .scale  was  0.1  .second  at 
f:ll.  If  only  a  few  pictures  are  to 
Ije  taken,  a  single  film  may  be  ex- 
po.*ed  twice — for  the  trace  with 
illumination  off,  then  for  the  .scale 
with  illumination  on. 


Illumination 


RIBI.IIM'.RAPMY 

Ku<li-I|ih  f’hotiivrHphliiK  I’atti* 

on  <.'«lhi>«l«--IUy  Tillies.  Ki.i;<t»<ikio«, 
1311.  Feb.  1»«4. 
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Folded 

Sideband  Modulation 


uf  a  |»ro|M»v<l  of  ratiio  r<iiiiiiiiiuiiii4'ation  in  which  several  kih»- 

c\rh‘o  of  inforiiialioii  haii«lwi<ilh  arc  tran.>niitt«Mi  in  sc(|iicnre  in  a  narr4*w  hand  on  one 
>idc  «»f  a  <  arricr.  an«l  inl«Tfcrin{i  liclcnMl)  ncs  arc  cliininattMl  hy  ^hiftin^  them  to  the  niuise«l 

oide  of  the  4-arrier 


As  IMI*«)RTANT  «»Alt\ni-KISTI( 

,  of  any  commiinioation 
in  it.H  efTiH'tivone!*!!  in  the  face  of 
interferenre.  So  far  ’he  elTect  of 
interference  on  projMiseil  narrow- 
l)an(i  systems  has  receiveil  scant 
attentio!) 

1‘resent  communication  systems 
are  atfected  dilTerently  h.\  inter- 
f*-rin>r  sijrnals  We  have,  for 
examtile,  heteriMivne  Itealnote  inter¬ 
ference  in  a-ni,  capture  effects 
experienced  in  f-ni.  and  fvi  in  tide- 
vision  In  wired  communication 
where  channel  se|)aration  can  Ih- 
controlled,  there  is  im  serious 
problem,  but  in  wireless  cummuni- 
cation.  particularly  over  hmir 
distances,  interference  is  always 
possible.  Therefore  the  measure  of 
the  worth  of  any  communication 
system  not  only  should  include  the 
ellW-iency  of  mcMluIation  versus 
bandwidth  and  noise,  but  also  the 
system’s  effectiveness  in  rejivtinir 
interference.  Stated  another  way, 
a  theoretical  communication  system 
will  anticipate  the  factor  of  inter¬ 
ference  and  uill  do  something' 
about  it. 

Interference  Problem 

The  fallacy  of  reduciiiK  the  ti  an  — 
mitteil  liandwidth  alone  to  reduce 
interference  can  la*  illustrated  as 
follows.  In  the  case  of  a  .sintrle- 
sideband  amt'litiide-moilulated  si>r- 
nal,  the  removal  of  a  hetenwlyne 
lieatnote  caused  by  a  carrier  lyiiu' 
within  this  band  can  only  la- 
achie\ed  b\  rejistinjr  a  |K>rtion  of 

U 


this  band  either  by  tillers  or  [ihase- 
shiftinjr  networks  requirintr  criti¬ 
cal  adjustments.  In  a  double-side¬ 
band  system,  the  interference  can 
!«•  removed  more  rapidly  by  simply 
rejiH-tiiiK  the  whole  sideband  con¬ 
taining  the  interferinjr  carrier.' 

In  other  words,  >rri>ater  actual 
sehvtivity  or  sipnal  .separatini; 
ability  is  achieved  in  the  latter  case 
by  iisinjr  a  transmitted  bandwidth 
twice  that  of  the  former.  That  the 
reduction  of  bandwidth  alone  is  not 
the  solution  of  heterodyiu*  elimina¬ 
tion  can  further  be  i>roved  by  c-w 
ojK-ration.  Such  a  system  of  com¬ 
munication  lan  be  reduceil  to  a 
bandwi4lth  of  but  a  few  cycles.  I)e- 
spite  this  reduction  in  bamlwidth. 
si'rioiis  het«*nHl\ne  interference 
l>revails  when  an  interferin>r  car¬ 
rier  falls  within  this  ri'iluceil  baml. 

Interfen-nce  will  aff«‘ct  narrow- 
band  >.y stems  in  various  ways.  One 


example  is  illu.st rated  in  Fijr.  1. 
The  block  diatrram  illustrates  a 
communication  system  with  a  band¬ 
width  re<iuired  for  the  r-f  emis¬ 
sions  of  but  1  kc  to  transmit  4  kc 
of  information.  This  system  is 
essentially  a  simiile  sintfle-sideband 
a-m  transmitter,  with  suppressed 
carrier  '  replaced  at  the  receiver  by 
IcK-al  o.scillator).  Seipiential  mfxlu- 
lation  is  achieved  by  shiftintr  the 
carrier  in  1-kc  steps.  Such  a  com¬ 
munication  system  should  prove 
useful  where  channel  separation  is 
elfectively  controlleii.  Hut  its  nar¬ 
rowband  usefulness  will  be  im¬ 
paired  seriously  should  heterodyne 
interference  1h'  present.  If  the 
interfering  carrier  is  ■'jl  kc,  a  beat- 
note  of  1  kc  will  apiautr  when  infor¬ 
mation  of  200  to  l,2o0  cycles  is 
beintr  transmitted.  There  would  be 
another  of  2  kc  in  an  information 
band  »'f  1.200  to  2,200  cycles,  .1  kc 
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FIG.  1  Block  dioqram  ot  modulation.  Tho  rocoivod  domodulotod  inlolU- 

9«nco  i«  tho  tamo  ot  that  trantmittod  lor  ooch  tfnchronLsod  toquonco 


By  j.  L.  A.  McLaughlin 

La  Jolla,  Cali^imta 


in  the  band  2,200  to  3,200  cycles 
and  a  forth  beatnote  of  4  kc  in  the 
band  of  3,200  to  4,200  cycles.  The 
above  illustrates  simply  one  of  the 
possible  types  of  interference  char¬ 
acteristics  of  narrowband  systems, 

Batic  System 

A  communication  system  will  be 
described  with  a  spectrum  space 
less  than  the  messajre  information 
and  means  for  eliminatinjr  hetero- 
d.NTie  beatnotes  produced  by  car¬ 
riers  fallinjr  within  this  band.  The 
basic  principle  of  this  new  .system 
is  illustrated  by  a  series  of  steps  in 
Fijf.  2. 

.\t  .4  is  illustrated  a  conven¬ 
tional  amplitude-modulated  car- 


FIC.  2  St*p«  Uliulratinq  tba  bosk 
mslbod  ot  •Umlaattnq  two  inlerloriaq 
carrion 


1 


An  r-i  oxctlor  unit  lor  ioldod  aidobond  tranamittor  appoan  la  tbo  loroqtound  and 
bobind  It  la  an  adaptor  lor  a  rocoitror 


rier,  F„  in  the  presence  of  a  second 
carrier,  F,,  also  amplitude  modu¬ 
lated,  which  causes  interference  in 
the  form  of  a  hetertKlyne  or  beat- 
note. 

The  interference  fakes  the  form 
of  a  continuous  whistle  of  3,(100 
cycles  since  this  is  the  fretpiency 
separation  In'tween  carriers.  If 
this  hetertKlyne  whistle  is  elim¬ 
inated  the  audible  interference 
remaininif  ( demtKiulation  of  the  de- 
si  n*ti  carrier  with  the  undesired 
signal’s  sididtantl)  will  be  small. 
This  whistle  or  beatnote  can  be  re- 
ducetl  or  eliminated  by  a  selective 
circuit  in  the  i-f  or  audio  amplifiers. 

If  the  two  carriers  are  present 
with  respect  to  fretpiency  in  an  i-f 
amplifier  with  passband  character¬ 
istics  as  shown  in  Fiir.  2H.  and  the 
3,000-cycle  heterodyne  whistle  has 
been  removed  by  one  of  the  afore¬ 
mentioned  schemes,  Isdh  siirnals 
will  be  intelliirible  to  .somewhat  the 
same  extent  as  listeninir  to  two 
{leople  talking  at  the  same  time. 

The  next  step  is  to  assume  the 
mtslulation  in  the  sidebands  of  the 
two  transmitters  to  be  identical. 
The  heteriKlyne  whistle  has  lieen 
eliminated  and  only  one  intelligence 
is  now  tieinit  received.  The  audible 
interference  of  the  interlaced  side¬ 
bands  is  pre.sent,  but  small,  com¬ 
pared  to  the  interference  caused  by 
the  hetenslyne  whistle. 

Fijrure  2('  shows  a  new  interfer- 


inir  carrier,  and  F'iir  21)  illus¬ 
trates  its  elimination  by  increasiiiK 
the  .selectivity  of  the  i-f  passband 
as  shown. 

Folded  Sideband 

In  eliminatinir  the  undesired  car¬ 
rier  F,  we  have  also  eliminated 
carrier  F\.  If  F,  is  replaced  in  the 
detector  by  a  local  oscillator  of  the 
same  freipiency,  dem<Hlulation  of 
the  full  information  band  of  3.000 
cycles  will  la*  recovered  despite  the 
reduced  bandpass  of  the  i-f  which 
as  shown  is  but  1,500  cycles.  Car¬ 
rier  F,  demodulates  the  lower  half 
of  its  3,000-cycle  band  (0  to  1,500 
kc).  The  replaced  carrier  for  F, 
demodulates  the  upper  portion 
( 1.500  to  3,000  kc)  for  F,  sideband 
which  falls  in  the  same  sjiei-trum 
as  the  lower  fre«|uency  half  of  the 
sideband  as.swiated  with  carrier  F,. 

The  narrowed  bandpass  thus  con¬ 
tains  a  completely  folded  sideband 
containing  all  the  information,  one 
half  of  which  belonKs  to  carrier  F, 
and  the  other  half  to  F..  Should 
the  interfering  carrier  F,  fall 
within  the  spectrum  of  the  pass- 
band,  the  process  can  be  reversed 
since  the  total  transmitted  s|)ec- 
trum  of  3  kc  contains  two  folded 
sidebands  of  information,  as  illus¬ 
trated  in  FiR.  2K.  If  carriers  F, 
and  F,  are  alternately  transmitted 
the  monkey-chatter  interference 
will  automatically  be  removed  and 
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k  tiorm«i-sounilinK  HiKnal  will 
rpHult. 

Thi*  in  k  aimplifled  explunution 
of  F’SM.  The  «lM>ve  cane  lllu)ttrate<i 
r«*<|uireM  a  trunMmitteti  bandwidth 
»H|ual  to  the  information,  and  with 
mran/i  at  the  rt*ceiver  to  achieve 
Hophiatirated  )«electivity  auch  aa  to 
eliminate  a  hetennlyne  fallinir 
within  any  [N>rtion  «>f  this  band 
■itice  but  half  of  the  tranamitted 
ajiectrum  roiitaina  all  the  informa¬ 
tion. 


Heterodyne  Rejeetion 


In  a  more  elalM)rate  form  of  the 
ayatem  the  tranamitted  a|)ectrum 
apace  can  l)e  reduced  to  but  a  few 
hundred  cyriea  and  atill  retain  at 
the  re<'eiver  the  ability  to  reject 
heterialyne  Iteatnotea,  aa  in  the 
alxive  caae.  A  ayatem  auitable  for 
traiiamittiiiK'  an  information  band¬ 
width  of  4  kc  in  a  ajM^ctrum  apace 
of  2  kc  ia  illuatrated  in  Fitr.  H. 
Four  carriera  (auppreaaed  or  traiia- 
mitted)  are  employed. 

Carrier  F  providea  information 
from  0  to  2  kc.  Carrier  F,  providea 
the  aami-  information  in  the  .aame 
a|MM  trum  apace  but  in  an  inverted 
numerical  onler.  Carrier  F 
handlea  the  information  of  from 
2  kc  to  t  kc.  Carn«‘r  F,  containa 
the  .same  information  but  in  in¬ 
verted  numerical  order  aimilar  to 
that  of  the  firat  two  carriera.  Car¬ 
rier  F,  imlicatea  an  undeairable 
carrier  fallin>r  within  the  trana¬ 
mitted  ap«vtrum.  The  ahaded  an‘a 
of  the  aidebaiul  indicatea  the  aya- 
tem'a  halfband  aelectivity  auffii  ient 
to  reject  iH-atnotea  which  would  Ik* 
prialuced  by  F.  the  iindeaired  ear¬ 
ner.  lieatiuK  with  e.-udi  of  the  aya- 
tem’a  carriera. 

Tlw  (uiaaband  of  I  kc  at  the  re¬ 
ceiver  containa  all  the  tranamitted 
information,  for  in  .a«*<iuence  A 
(I  to  1  kc  will  !«•  demiHiillated.  in 
.a«a|Uenci‘  H  I  to  2  kc.  in  aeipu-nce 
C  2  to  .'t  kc.  and  in  a«H|u«‘nce  l>  d  to 
4  ki  Should  the  interference  ap- 
|H'ar  in  the  ahaded  portion,  inatead 
of  aa  shown,  the  ayatem  can  1h‘  in¬ 
verted  since  the  other  half  also 
contains  the  full  baiul  of  informa- 


U%e  of  fUten 


In  »>rder  that  a  FSM  .avstem 
etTivtively  rej»vt  interference  Iv  iiijr 
closa*  in  frisiuency  to  the  edy'e  of 
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FIG.  4  Staq*«  roquirod  In  iho  rocolvor  lor  a  Iwocarrior  tytlom 


the  .syatem’a  acceptance  aiH-ctriim. 
a  hiy'h  detfrrv  of  .selectivity  ia  re- 
•piired.  If  this  .selectivity  ia  to  Ik* 
achievtal  in  the  i-f  amplitier  the  re- 
ipiired  filters  would  lie  unite  ex¬ 
pensive.  However,  most  of  the 
system’s  heteriKlyne  elimination 
selrH'tivity  takes  place  aft«‘r  detrr- 
tioii.  wh«‘re  it  can  la*  accomplishi'd 
less  exiMMisively.  This  is  illustratiMl 
in  Fi)r.  4. 

For  the  sake  of  simplicity,  the 
svstem  illustrated  is  of  the  two- 
carrier  tv  jw.  in  this  case  ladh  laniiK 
transmitted  alt«‘rnately.  The  sijf- 
nal  is  convertrxl  to  a  low  frrsjuency 


i-f  of  say  ."it)  kc  and  is  split  into 
two  i-f  filters  with  response  curves 
as  indicated.  The  upper  i-f  accepts 
carrier  F,  and  has  a  bandpass  of 
roughly  I..">  kc.  The  carrier  F,  and 
the  undesired  carrier  F,  will  re¬ 
ceive  attenuation.  .■Xt  the  output  of 
this  filter’s  detractor,  a  lovvpass  filter 
sujiplies  the  necessary  hijrh  dejrrtH* 
of  selectivity  for  the  attenuation  of 
lieatnotes  alxive  1..VMI  cycles.  Since 
the  la-atnote  iK'tvveen  the  system’s 
carrier  and  interference  is  2,r>(>(l 
cycles  it  will  not  la*  heard  due  to 
the  hi>rh  selectivity  of  the  lovvpa.ss 
filter,  plus  the  ailditional  selectivity 
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of  the  i-f  filter  system. 

In  the  lower  ca.ne,  where  carrier 
F,  and  it.s  .sideband  information  is 
shown,  the  beatnote  will  l)e  500 
cycles,  but  at  the  output  of  this  de¬ 
tector  a  hitrh|>ass  audio  filter  is 
u.sed  with  hifrh  attenuation  l)eluw 
1,500  cycles,  sutlicient  for  attenua¬ 
tion  of  the  iwatnote  and  all  others 
below  the  cutolT  frequency. 

In  F'SM  systems  employing  more 
than  two  carriers,  audio  bandpa.ss 
filters  e«|ual  to  the  information  of 
each  .seijuence  are  used  in  the  .same 
manner  as  in  the  above  two-carrier 
system. 

Figure  5  illustrates  more  fully 
the  transmitted  sja'ctrum  with  the 
system's  two  carriers  at  either  edjre 


FIG.  S  Frequency  ipectrum  handled 
by  th*  r*c«iT«r  oi  Fiq.  4 


of  it.  together  with  an  undesired 
carrier  falling  in  the  unused  half  of 
the  system’s  bandwidth.  The  used 
l>urtion  is  shown  shadt'd.  The  terms 
upper  and  lower  sideband  may 
cau.se  some  confusion  as  the  .system 
is  e.ssentially  a  single-sideband  »)ne. 
The  terms  refer  only  t«)  the  rela¬ 
tion  of  the  information  to  each 
carrier  with  respect  to  the  numer¬ 
ical  frequency  order.  The  shaded 
area  marked  upper  sideband  for 
carrier  F,  transmits  information 
from  0  to  1,500  cycles,  whereas  this 
same  half  siRitrum  in  the  lower 
case  contains  information  from 
l,5(t0  to  ;i,000  cycles. 

Frequency  Inversion 

In  Fig.  4  two  o.scillators  are  indi¬ 
cated.  The  condition  shows  H  in 
ojH'ration.  This  osi-illator-mixer 
circuit  is  of  the  ofT-fre<iuency  in¬ 
verter  ty|K>.‘  The  frecjuencies  of 
the  oscillators  are  such  that  in  one 
ca.se  the  o.scillator’s  fre<|uency  is 
the  first  i-f  iilus  the  .second  i-f  fre- 
(luency.  In  the  second  ca.se,  the 
o.scillator’s  fretjuency  is  the  first  i-f 
minus  the  .second  intermediate  fre¬ 
quency.  In  F’SM  the  second  i-f 
will  U'  the  mean  frequency  of  the 
system  between  the  two  carriers. 
Switching  from  one  oscillator  to 
the  other  inverts  all  frwiuencies 
around  the  mean.  The  principle  of 
this  .system  is  illustrated  in  Fig.  6. 


A  marked  improvement  in  signal- 
tiKnoise  ratio  is  achieved  by  the 
.squelch  or  gating  circuits  following 
the  audio  filters  (Fig.  4).  Without 
the.se  circuits,  when  the  carrier 
handling  the  Kiwer  half  of  the  side¬ 
band  is  on,  high-fre*iuency  noise 
would  be  luis.seil  by  the  highi>ass 
filter.  The  reverse  is  true  for  the 
carrier  handling  the  up|>er  half  of 
the  sideliand  fre«iuencies.  These 
.squelch  circuits  are  normally  ttpen 
anil  arc  only  clo.swl  by  the  desired 
carrier  frequency. 

The  signa'-to-noi.se  ratio  can  be 
improved  further  by  making  the 
squelch  circuits  such  that  they  re¬ 
main  open  until  the  carrier  is  on 
plus  a  certain  {lercentage  of  miulu- 
lation.  In  other  words,  the  gates  £ 
are  closed  only  when  information  fe 
sufficient  for  intelligibility  is  pres-  ^ 
ent,  rather  than  alternately  and  f 
cyclically  in  time  seiiuence.  This  is  ij 
an  important  point  because  many  }' 
times  a  carrier  may  be  on  without  . 
having  any  information  to  trans¬ 
mit  in  its  time  sequence. 

Still  greater  refinements  along 
these  lines  can  be  achieved  in  the 
transmitter  by  information  ampli¬ 
tude  .sequence  time  instead  of  cyclic 
time  seiiuence.  By  these  and  other  j 
refinements  the  information  effi-  I 
ciency  can  be  raised  to  a  greater  ; 
degree  than  by  conventional  ampli-  ;} 
tude  miKlulation  means  alone.  I 
Other  FS.M  systems  employ  nar-  ^ 
rowband  information  .seiiuence  in¬ 
stead  of  carrier  .sequence  switch-  ' 
ing.  In  the  case  of  suppressed  car¬ 
riers  this  reduces  synchronization 
problems  since  the  reintriMiuced 
carriers  at  the  receiver  can  la*  on  at 
all  times.  One  interesting  F'S.M 
variation,  suitable  for  aircraft  and 
mobile  use,  permits  two  separate 
voice  frequencies  and  one  c-w  sig¬ 
nal  to  cKTupy  a  spectrum  space  of 
but  3  kc. 

This  article  has  l>een  restricted 
to  the  discussion  of  amplitude- 
miKiulated  systems  suitable  for 
speech  fr€*quencies  bu  any  band  of 
information,  modulated  by  more 
efficient  pul.se  systems,  can  Ih»  con¬ 
verted  to  narrowband  operation  by 
the  heterialyning  principles  of  FSM 
outlined. 

ItUKaCNCE 

1 1  )  J.  I,  A  M<’I.siiiKhUn.  ilrl'Todyne 
KUtniimlor,  Kijhtkomiii,  p  Hi,  March 
!!»*» 
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Simplified  Multistation 


H«*ijuirr«>  only  two  Hir«>  ami  "roiiml  for  ronipirtt*  priyary  Iwtufen  any  tw(»  !>tatloii» 
ainoii^  a  iiiaxiiiiiiiii  of  rijilit  -tatioiis.  The  piilse-peneralin*:  syMeiii  iimmI  for  aiitoniatie 
•tuitrliini:  ran  Iw  atlapted  to  remote  control  hy  wire,  carrier  or  ra<lio.  wlien  power  line- 
are  -Miclironi/ed  at  tran>inittcr.s  and  receiver- 


IN  CONVKNTIONAI.  intrrrdmmuiii- 
CHtioii  MyAtcinA  that  do  not  em- 
jiloy  centraliztMi  itwitchin>r  thf  de- 
niri'd  talkin)r-<-irt'uit  path  nt  -ft  up 
at  thf  rallintr  atation  whfu  a  manu¬ 
ally  o|>fratf<l  .Hfifftor  -witch  com- 
plftfA  a  <lirfct-wirf  conmn-tion  to 
thf  called  -tation.  An  intfrcom 


employ iiiK  centralized  switching  or¬ 
dinarily  reijuire-  that  a  circuit  first 
be  established  to  the  switchinjr  ap¬ 
paratus;  after  this  the  circuit  path 
to  the  desired  station  is  remotely 
set  up  by  a  manual  switch  at  the 
calling  station. 

The  cost  of  the  direct-wire  sys- 


Slatlon  lor  automatic  call  Mloction  by 
moan*  oi  thro*  position  (witchos.  Ex- 
trom*  riqht  twitch  control*  talk,  litlon 
and  roloa** 


By  ANDREW  W.  VINCENT 
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tern  increases  rapidly  as  the  service 
area  increa.ses  Itecaiise  the  multi- 
plicit.N  of  wires  Itetween  stations 
makes  installation,  reltx’ation  and 
.servicing  difficult.  In  addition,  the 
extensive  wire  network  increases 
noise  pickup.  Central  switchinjr. 
although  it  eliminates  individual 
station  amplifiers  and  reduces  the 
numla'r  of  interconim'tiny  wires, 
usually  requires  complex  central 
eiluipment  to  |M>rform  the  remotely 
controlled  functions  of  call.  talk, 
listr-n  and  relea.se. 


New  Central  Syitem 

The  centralized  system  to  la*  tie- 
.scriU-d  uses  a  finder  circuit  with 
no  line  relays,  a  pulse  system  for 
station  selecti<m,  one  audio  ampli¬ 
fier,  and  simple  three-position 
switches  at  each  station.  The  pulse 
system  employs  an  inductor  and 
eiyht  different  half-wave  rectifier 


Caaltol  *wllrhiii«  unii  el  ih*  inleicom.  *howlnq  two  rolary  *leppinq  *wilche*  and 
nwon  qlow  lampt  alonq  low*r  •dq#  ot  chouts 
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FIG.  1 — Wirtnq  diaqram  ol  th«  central  station,  with  connections  shown  lor  one  substation  In  dashed  box 


switching  is  completed  and  the  key  of  one  of  the  tubes  in  the  bridge 
may  be  released.  The  release  of  the  circuit. 

station-.selector  key  completes  the  When  the  system  is  idle,  the  relay 
connections  to  the  amplifier  and  contacts  complete  this  circuit  in 
the  calling  station  is  ready  to  carry  which  the  70  volts  a-c  of  the  trans- 
the  message  in  the  direction  of  the  former  winding  is  impressed  upon 
called  station.  Operation  of  the  each  of  the  P  station  leads  through 
listen  key  reverses  the  talking  di-  the  glow  lamps.  Since  the  glow 
rection,  allowing  a  reply.  Operation  lamp  breaks  down  at  and  maintains 
of  the  release  key  releases  the  sys-  a  voltage  of  about  6.7  volts  d-c,  the 
tern  for  subsequent  calls.  voltage  ap()earing  across  the  re- 

mainder  of  this  circuit  will  consist 
Line  Finder  Circuit  sine-wave  tops  or  pulses  as 

The  glow  lamps  in  Fig.  1  are  con-  shown  in  Fig.  2A  having  effective 
nected  to  the  P  wires  of  each  of  voltages  in  these  peaks  of  about  25 
the  balanced  pairs  extending  to  volts. 

each  of  the  spi^aker  stations.  The  W’hen  the  station-selector  keys 
common  connection  to  the  glow  are  in  the  normal  position,  the  sta- 
lamps  is  in  a  circuit  traceable  to  tion  sjieaker  voice  coil  is  connected 
ground  through  the  70-volt  trans-  across  the  balanced  pair  P  and  S. 
former  winding  and  the  grid  circuit  Therefore  the  line  capacitance  of 


combinations  to  select  eight  unique 
positive  or  negative  voltage  im¬ 
pulses  from  a  60-cycle  supply. 

Up  to  eight  stations  can  be  used. 
Each  station  is  connected  directly 
to  the  central  unit  by  three  wires,  a 
balanced  talking  pair  and  ground. 
The  station  units  hou.se  a  ji-m 
speaker,  small  .selenium  rectifiers, 
resistors,  a  pul.se  inductor  and  keys 
that  set  up  eight  different  pulse-cir¬ 
cuit  conditions  for  station  .selection 
and  control  the  talk-listen  and  re- 
lea.se  functions.  The  keys  are  three- 
position  lever  type  with  spring 
return  to  center. 

When  a  call  is  made  the  desired 
station-selection  key  is  operated 
and  held  until  a  completion  tone  is 
heard  in  the  sfteaker  to  indicate 
that  the  .system  is  not  in  use.  The 
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FIG.  2  Volloq*  and  cuiT*nl  wavalormt 
avallobl*  lot  iwltchlnq 


Iniih  thf  /’  anil  .S’  wirt'-i  to  the 
Krounil  control  Mire  is  presented  at 
each  of  the  lines  as  a  capacitance 
load  ladMeen  the  jrloM  lamp  and 
ground,  since  the  s|H'aker  imped¬ 
ance  is  small  in  relation  to  the  re¬ 
actance  of  the  line  capacitance. 

This  capacitive  load  causes  sym¬ 
metrical  current  inilst-s  to  (low  in 
the  load  capacitor.  The  lime  con¬ 
stant  of  the  K-('  netMork  in  the 
ifrid  circuit  is  pur|iosely  made  lon>r 
enotiv'h  so  that  the  d-s'  if  rid  poten¬ 
tial  IS  iinatTected  and  thereby  main¬ 
tains  a  balance  Mithin  the  briily'e 
circuit. 

When  the  station-.sele<’tor  key  is 
o|H‘rated  at  a  callinir  station  the 
sjHNiker  IS  ilisconnected  from  the 
Mire  and  the  loail  circuit  throiiirh 
the  rectifier  /i,,  tir  /i,,  and  the  pulse 
inductor  to  irround  is  presented  to 
the  jfloM'  lamp  of  the  callinif  line. 
The  etfivt  of  the  ns-tilier  load 
causes  current  pulses  to  IIom  in  the 
dirts'tion  in  uhich  the  nvtitier  con¬ 
ducts.  These  rectified  pulses  cause 
the  K-C  circuit  at  the  irrid  to 
charire  either  positively  or  neira- 
ti\el.v,  thereby  unbalancinif  the 
bridire  circuit  Mhich  operates  the 
tinder  start  relay  and  the  tinder 
sMitch  The  fimler  suitch.  steppini; 
on  its  oMii  .self-interruptinir  con¬ 
tacts,  hiitits  over  the  station  lines. 

llecause  the  rectifier  constitutes  a 
resistance  loail,  the  ri'ctitied  current 
pulses  are  in  idiase  with  the  voltaire 
and  therefore  lair  the  ca|>aciti\e 
current  pulses.  The  connection  of 
the  ns-titier  load  on  the  one  callintf 
line  controls  the  bridge  circuit  eviui 
uhile  iM'iny  shnntisl  bv  the  Iom- 
shiint-reactance  combination  of  the 


FIG.  3  Combinationi  ol  r«clUI*r  and  Induclanca  connactioni  and  lhair  waTalormi 


other  seven  line  capacitances  be- 
can.se  the  rectifier  current  compo¬ 
nent  is  displaced  from  the  capaci¬ 
tive  current  component  as  shoM'n  in 
Fi|f.  2H. 

The  finder  stop  relay  is  conms’ted 
between  the  /’  Mijn'r  of  the  finder 
switch  and  the  24-volt  tap  of  the 
power  transformer.  As  the  tinder 
switch  hunts  over  the  lines,  the 
/’  wijM-r  momentarily  connects  the 
finder  stop  rel.iy  to  each  of  the  /* 
line  wires.  When  connection  is 
made  to  the  /’  wire  of  the  callintf 
line,  the  rectifier  load  to  trround 
ojMTates  the  finder  stop  relay  which 
stops  the  tinder  switch  and  operates 
the  finder  ciit-throuifh  relay  which 
liK'ks  up  on  its  own  contacts,  there- 
b\  seizing.'  the  link. 

The  movement  of  the  .S'  wijwr 
from  the  home  position  disconnwts 
the  7(>-volt  transformer  windinif 
from  the  iflow  lamps,  thereby  dis- 
connectinir,  by  the  removal  of  a 
surticient  breakdown  voltaife,  the 
common  connection  established  by 
the  jflow  lamjis  to  the  I‘  line  wires. 
This  livks  out  the  other  stations 
from  the  link  by  preventinjr  the 
operation  of  the  finder  start  relay 
and  also  disconnects  the  unbal¬ 
anced  load  on  the  /’  line  wires, 
thereby  brinv'inif  the  lines  into  the 


balanced  condition  in  readiness  for 
the  talkinjf  circuits. 

Station  Selection 

The  o|H-ration  of  the  finder  cut- 
throuirh  relay  starts  the  connector 
switch  and  conm*ct.s  the  /’  and  .S' 
wires  cominif  from  the  callinif  sta¬ 
tion.  where  they  are  connected  to 
a  pul.se  circuit  already  set  up  by  the 
operation  of  the  station-selector 
key,  to  the  as.siH'iated  central  pulse- 
matchiny'  circuit  which  will  stop 
the  connector  switch  on  the  contacts 
of  the  called  line. 

The  principle  of  circuit  .sebs-tion 
utilizes  an  inductance  and  selenium 
rectifii'rs  to  bre.ak  down  the  tJtt-cycle 
power  supply  voltavre  into  pulses 
that  allow  S  selections.  The  pulse 
signals  are  individual,  thereby  obvi- 
atiny'  reliance  upon  combinations  of 
pulses  and  eliminatiny'  testiny  be¬ 
fore  the  selection  is  determined. 

If  an  alternatiny'  voltaye  /■,’  is 
ftsl  into  an  iron-core  inductance 
throuyh  a  half-wave  rectifier,  a  cur¬ 
rent  /  will  flow  and  the  voltaye 
f-.',  prisluced  across  the  inductance 
is  the  distorted  sine  wave  shown  in 
Fiy.  .‘IH.  Hisause  of  the  effect  of 
the  inductance  in  the  circuit,  the 
current  /  and  the  voltaye  f,’,  is 
partly  carried  over  into  the  next 
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FIG.  4  Talk'Ualan  and  l•l•a■•  iwitch- 
Inq  circulto 


half  cyile.  This  overlap  of  current 
and  voltatre  can  be  brought  back  to 
tK'Cupy  all  or  any  part  of  the  first 
half  cycle  by  in.sertin)r  a  parallel 
re8i.>itance  and  capacitance  in  series 
as  shown  in  Fi>r.  3r.  When  current 
Hows  in  the  circuit,  the  voltajre 
charjre  built  up  across  the  capacitor 
cancels  the  voltage  of  the  induct¬ 
ance  and  causes  voltaKe  across  the 
rectifier  to  reverse  sooner,  thereby 
reducitiK  the  duration  of  the  cur¬ 
rent  in  relation  to  the  applied  volt- 
ay'e  A,'. 

If  a  center  tap|H‘d  inductance  is 
used  as  in  Fijr.  3K  it  is  possible  to 
reverse  the  phase  of  the  A.',  voltajre, 
thert'by  producing  A.'..  If  a  secon<l- 
ary  rectifier  is  adde<l  it  is  |M>ssible 
to  sejrreKate  any  one  of  the  four 
half  cycles  of  A,',  arul  A.',.  These  cir- 
••uit  combinations  and  their  acconi- 
panyiiiK  waveforms  are  shown  in 
Fiy'.  3(1  throujrh  N.  Hy  reversinjr 
the  |M)larity  of  the  primary  circuit 
rectifier,  the  current  flows  durinjr 
the  nejfative  half  of  the  cycle  and 
in  the  same  manner  as  de.scrilM*<l 
above,  four  more  pulses  ran  be 
y'cnerated,  occurriny'  durinjr  the  last 
half-cycle  of  the  applitnl  voltajre  A,’. 
This  pulse-y'eneratimr  circuit  can 
be  use<l  for  remote-c»)ntrol  .service 
over  a  sin)rle  pair  of  wires  or  to 
miwlulate  a  radio  nr  wire-carrier 
wave  to  set  up  eiirht  different  cir¬ 
cuit  seliH'tions,  assuminjf  that  the 
same  synchronized  power  source  is 
available  at  both  ends  of  the  con¬ 
nection. 

Control  Circuits 

In  the  system  de.scribed,  a  3-wire 
system  is  necessary  for  the  remote 


control  of  the  talk-listen  and  release 
functions.  The  three-wire  selec¬ 
tion  circuit  u.sed.  shown  in  Fiir.  4, 
is  a  modification  of  the  basic  selec¬ 
tion  system.  The  a-c  voltatre  is 
supplied  at  the  central  unit  only, 
thereby  makinir  a  power  connection 
unnecessary  at  the  speaker  station. 
The  diagram  shows  a  simplified  cir¬ 
cuit  of  the  station  .switching  which, 
by  the  operation  of  the  two  rectifier 
reversing  switches  A  and  H  and  the 
phase-reversinK  switch  C  into  their 
eiirht  possible  combinations,  sets  up 
the  eiKht  pul.se  circuit  conditions. 
The  wii)ers  of  the  steppintr  switch 
.set  up  the  e<|uivalent  pulse  circuits 
at  the  central  unit.  When  the  pulses 
are  matched,  current  Hows  in  the 
pul.se-Ioad  transformer  which  fires 
the  thyratron,  operates  the  con¬ 
nector-stop  relay,  and  stops  the  con¬ 
nector  switch  on  the  called  line. 

The  o|H>ration  of  the  connector- 
stop  relay  .sets  up  completion  tone 
and  chanjreover  relay  circuits  on  the 
calling  line.  The  output  of  the  70<»- 
cps  pha.se-shift  completion-tone  os¬ 
cillator  is  connected  over  the  wire 
to  the  callinK  station,  s|H*aker  voice 
coil  to  jrround  through  the  rcntifier 
Ak’.,  or  R„  and  the  pul.se  inductor. 
The  completion  tone  indicates  that 
the  connector  switch  has  stop|H‘d  on 
the  callinjr  line  and  that  the  station 
.selwtor  key  may  l)e  released  imme¬ 
diately. 

The  release  of  the  selector  key 
oja-rates  the  chanireover  relay  over 
the  circuit  traceable  from  the  ‘24- 
volt  power  transformer  windintr 
throuKh  the  rectifier  bridge  circuit 
and  chantreover  relay  winding,  the 
primary  pul.se  wiper  of  the  con¬ 
nector  switch,  the  A’  wire,  the 
.s|H‘aker  Voice  coil,  back  on  the  A> 
wire  and  through  the  output  wind- 
injr  of  the  completion  tone  oscillator 
to  ground.  The  bridge  circuit  pre¬ 
vents  the  reversal  of  tlux  in  the 
chanjteover  relay  to  allow  l<H'k-up 
ofwration  and  introduces  int(j  the 
circuit  a  rectifier  which  bucks  the 
station  rectifier  and  thereby  pre¬ 
vents  ojH'ration  of  the  chanireover 
relay  t)efore  the  .selector  key  is 
released. 

The  chanjfeover  relay  di.sconnects 
the  plate  voltajte  from  the  tone  os¬ 
cillator,  connects  it  to  the  audio 
amplifier  and  conne«’ts  the  input  and 
output  of  the  audio  amplifier  to  the 
callinir  and  called  lines  resjiectively, 


thereby  completinK  the  talkinK  cir¬ 
cuit. 

Talk-Liston  Circuit 

The  operation  of  the  listen  key  at 
the  callinK  station  Krounds  the  talk- 
iiiK  pair  P  and  S  throuKh  the  bridK- 
inK  center-tapiied  resistance,  there¬ 
by  operatinK  the  talk-listen  relay 
which  reverses  the  amplifier  con¬ 
nections  to  allow  a  reply  from  the 
calleii  station.  The  current  inter¬ 
ruptions  to  the  talk-listen  relay 
cau.se  very  little  disturbance  in  the 
amplifier  becau.se  of  the  balanced 
center-tapped  connections  at  the 
line  terminations.  The  isolation 
transformer  keeps  the  talk-listen 
relay  current  out  of  the  talk-listen 
switchinK  contacts,  thereby  pre- 
ventinK  switchinK  transients  that 
would  lie  caused  by  the  normal  devi¬ 
ations  from  simultaneous  contact 
closure  in  a  relay  with  standard 
adjustment. 

Release  Circuit 

The  ojieration  of  the  relea.se  key 
di.sconnects  the  S  wire  from  the 
s|)eaker  voice  coil  and  connects  it 
to  Kround.  The  talk-listen  relay 
circuit  is  completed  as  in  the  listen 
function  but  the  unbalanced  current 
in  the  isolation  transformer  causes 
a  transient  voltaKe  surKe  which 
Koes  throuKh  the  input  transformer 
and  fires  the  type  ()A4  cold-cathtnle 
release  tulie.  The  ()A4  tulie  sup¬ 
plies  current  throuKh  a  differential 
windinK  to  knock  down  the  cut- 
throuKh  relay  which  returns  the 
finder  switch  to  the  home  position 
on  its  homiiiK  wiper,  anil  interrupts 
the  holding'  current  to  the  finder- 
stop  and  chanKeover  relays,  thereby 
releasinK  the  system. 

The  R-C  timinK  circuit  fires  the 
other  OA4  relea.se  tube  at  a  prede¬ 
termined  time  after  the  finder  cut- 
throuKh  relay  ojierates  unless  the 
talk-listen  relay  is  oi)erated  which 
discharKes  the  capacitor  and  ex¬ 
tends  the  timinK  cycle.  This  feature 
releases  the  system  when  the  callinK 
station  is  abandoned  by  the  callinK 
party  without  releasinK  the  system 
or  when  there  is  a  circuit  failure 
followinK  the  o|)eration  of  the  finder 
cut-throuKh  relay.  When  a  station 
Calls  its  own  line  the  system  is 
automatically  released  by  the  ampli¬ 
fier  fc-edback  voltaKe  which  fires  the 
()A4  tube. 


ELECTRONICS  — Mofch,  1950 


95 


■,1  . 


Aft  sub^»cl  r*adft  book  In  fthloldod  caqo.  •quipm«nt  moaturot  ▼oUaq*  batwoon  eUctrodos  on  tomplo*  as  it  Toriot  with  oyo  position. 
Rsftulttnq  tracss  on  rocordsr  chart  show  variations  In  fores  sssrtsd  by  sxtrinsic  ocular  musclss.  Thsss  data  or#  ussful  as  critsria  of 

fotiqus  or  othsr  causs  of  muscular  wsaknsss 


Testing  Eye  Muscles 


ul  iiiii««'l«‘-iin|i;iiriii^  (li>ra»r  Mirli  as  ran  hr  «*U*rtioni* 

rallx  l>\  rrconlin}'  mtoikI  il(‘ri\ atixr  of  rxrltall  polriitials  inrasiiiril  liftwrt'ii  rirrtrodes  on 
o|iiMi«ilr  Irinplr-..  IVrlini<|nr  aUo  »*\alnalr««  fati^in*  in  plix >iolo^iral  n*st*ari'h 


By  EDWARD  R.  POWSNER* 
and  KURT  S.  LION 


TUK  M^ASl  R^M^:^T  of  niiisciilar 
?»tr«'nKth  is  an  important  |)rol)- 
lom  iji  physiological  rt'soarch  amt 
clinical  mciticinc.  The  force  <>f  cer¬ 
tain  muscles  amt  muscle  jrroups 
\aries  v\ith  the  pro^rress  of  a 


disease  such  as  poliomyelitis,  with 
fatijfue,  and  even  deiamds  upon 
psycholojrical  circumstances.  Such 
measurements  are  usually  made 
with  erjrometer.i.  These  instru¬ 
ments  measure  and  record  the  out¬ 
put  of  a  suttject  workinjr  aKainst  a 
load.  A  well  known  example  is  the 
hicycle  erjrometer  which  is  fre- 
<iuently  used  in  physical  medicine 
ami  in  rehaldlitation  service. 

('ertain  muss'les  or  muscle  K'roups 
are  not  accessilde  to  these  kinds  of 
erjrometric  measurements,  such  as 
the  extrinsic  ocular  muscles,  which 
move  the  eyeball  left  and  riifht,  and 
up  and  down.  The  eye  has  one  out¬ 
standing  characteristic,  however. 


which  makes  it  possible  to  measure 
the  force  of  these  muscles  elwtron- 
ically.  It  was  found  by  MowTer, 
liuch  and  Miller'  that  the  eyeball 
is  polarized.  The  eyeball  may  be 
represented  by  a  sphere  with  a 
luisitive  and  a  negative  pole.  This 
polarized  sphere,  turning  in  the 
semiconducting  medium  cif  the 
head,  acts  very  much  like  a  spheri¬ 
cal  potentiometer.  Two  electrodes, 
placed  t>n  opposite  temples  to  record 
the  eye  potentials,  serve  with  the 
intervening  media  to  act  like  slid¬ 
ing  contacts.  Fenn  and  Hursh’ 
found  that  the  p<itential  thus  meas¬ 
ured  depends  on  the  angular  posi¬ 
tion  of  the  eyeball  in  its  socket.  In 
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FIG.  1  --Dir«cl-coupl*d  ampUfi«r  arrangement  ueed  to  provide  overall  gain  ol  99  db.  with  drcuil  noise  level  of  only  about  3 
microvolts,  for  recording  eyeball  potentials  and  their  derivatives.  Uppermost  output  stage  handles  second  derivative,  which  Is 
proportional  to  force  oi  estrinsic  ocular  muscles  that  move  eyeballs  right  and  lelt  and  up  and  down 


Arrangement  used  tor  recording  position  ol  eyeballs,  with 
choii  trace  ot  right 


Sample  ol  calibration  record  lor  4S-degree  eye  motion  lelt  and 
right  ol  center 


any  one  subject  the  relation  of 
potential  to  [>osition  shows  little 
chanjfe  from  day  to  day. 

This  eyeball  potential,  if  re¬ 
corded,  furnishes  a  (rraph  which 
indicates  the  anjrular  position  of 
the  eyeball  as  a  function  of  time, 
«(t).  Differentiation  of  this  volt- 
ajre  therefore  indicates  the  velocity, 
<o  =  d  H(f )  dt,  of  the  eyeball  move¬ 
ment.  A  .second  differentiation 
furnishes  the  angular  acceleration, 
a  —  rf'B(f)  dt’,  of  the  eyeball. 

Once  the  acceleration  of  the  eye¬ 
ball  is  known,  the  force  causing  it 
can  l)e  found  easily  from  Newton’s 
law.  For  translational  movement, 
force  is  e<{ual  to  mass  times  accel¬ 


eration.  For  the  rotational  move¬ 
ment  of  the  eye  this  law  has  to  be 
modified  into  T  =  al  where  T  is  the 
torque,  a  is  anjrular  acceleration 
and  /  is  the  polar  moment  of  in¬ 
ertia  of  the  eyeball.  With  some 
simplification  one  can  say  that  the 
torque  T  is  the  result  of  the  muscu¬ 
lar  force  f  actinir  at  a  radius  r 
from  the  center  of  rotation,  so  that 
T  —  fr.  The  muscular  force  can 
therefore  be  found  from 


It  can  be  shown'  that  the  output 
voltage  r  from  the  subject  is  pro- 
|)ortional  to  the  anKuiar  position  of 


the  eyeball,  so  that 


The  force  of  the  extrinsic  ocular 
mu.scles  is  pn)portional.  therefore, 
to  the  .second  derivative  of  the  out¬ 
put  voltaKe  arisinK  between  the 
electrixles  attached  to  the  patient’s 
temples.  In  this  e<]uation  k,  /  and 
r  are  constants;  their  values  need 
not  be  known  for  comparative 
measurements.  For  absolute  meas¬ 
urements  I  and  r  can  I)e  approxi¬ 
mated  with  reasonable  accuracy 
from  anatomical  data.  The  con¬ 
stant  k  is  the  overall  calibration 
constant  and  includes  the  subject, 
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th»  gain  of  the  atnpliflers,  the  con-  »non  cathode  redisttore,  the  amplifier 
atant  of  the  differentiator*  and  the  U  comparatively  insensitive  to 
sensitivity  of  the  recorder,  ail  of  equal  voltage  variation  of  the  two 
which  can  be  measured.  input  terminals.  A  Beckman  Heli- 

c*  ij-  rk  plate  circuit  of  the  first 

D-C  Amplifier  Design  stage  permits  balancing  of  the  am- 

The  first  and  most  important  plifier  during  ojieration  when 
step  in  the  present  experiment*  is  necessary. 

the  amplification  of  the  eye  jicten-  The  high  zero-signal  voltage  of 
tials  so  as  to  permit  their  recording  the  third  stage,  which  results  from 
and  differentiation.  The  smallest  the  direct  coupling  between  the  in- 
important  signals  are  of  the  order  dividual  stage.*,  is  reduced  to  zero 
of  2.'i  microvolts.  The  slowest  po-  by  the  u.se  of  a  cathode  follower 
tential  has  a  jieriod  of  2  seconds.  stage.  There  is,  of  course,  an  in- 
At  the  other  end  of  the  frequency  herent  los.s  of  gain  in  this  arrange- 
res(><tnse  it  is  desired  to  have  the  ment,  but  this  is  minimized  by 
cutoff  high  enough  to  |wrmit  accu-  making  the  negative  voltage  large 
rate  reprixluction  of  the  most  rapiil  compared  to  the  zero-signal  plate 
rise  times.  Since  it  is  de.sired  to  voltage  of  the  preceding  stage.  F'or 
record  the  output  graphically,  the  the  values  used  in  this  ca.se,  the 
amplifier  is  designed  with  a  slightly  gain  factor  i.s  O.fi.1.  This  results 
higher  cutoff  than  that  of  the  liest  in  an  overall  amplifier  voltage  gain 
available  recording  galvanometer,  of  .'>4,000  or  95  db. 
which  is  atioiit  5,000  cps.  It  was  The  fact  that  the  o.scillograph 
felt  that  these  requirements  could  galvanometers  and,  consequently, 
best  1k‘  met  by  a  direct-e'oiiidetl  the  o.scillugraph  amiilifiers  are 
amplifier.  .single-ended  means  that  only  half 

The  high  gain  re<iuii'ed,  about  of  the  gain  of  the  amplifier  can  be 
l(Ml  (lb,  and  the  neces.sity  of  main-  employed.  Bather  than  employ  an 
taming  the  drift  at  a  fairly  low  additional  stage  to  convert  the 
level  call  for  sjKfial  techniijues.  balanced  output  to  a  single-ended 
Batteries  are  used  as  the  power  input,  the  output  is  simply  taken 
Muppl>  for  all  but  the  output  stage  from  one  half  of  the  amplifier. 
TubcM  and  other  compontmts  are  While  this  solution  is  simpler  and 
liln‘wi..e  .seUvted  for  stability  and  re<iuires  fewer  tubes,  it  is  neces- 
low  noise  l)ouble-sh(H'k-mounted  sary  to  adjust  the  operating  points 
"red"  tulws  and  wirewound  re-  of  the  two  tul>es  of  the  final  ampli- 
sistors  are  used  in  the  first  two  fier  stage  so  both  would  be  capable 
stages.  of  handling  either  positive  or  nega- 

.\s  shown  in  Fig  I,  the  amplifier  tive  signals  within  the  linear  por- 
consisls  of  three  stages  with  a  gain  tion  of  their  characteristic.  This 
of  Sd.ooo  or  ‘.fit  db.  The  stages  are  adjustment  is  made  by  selecting  the 
dins  t  coupled  Because  of  the  com-  cathode  resistor  to  give  the  proper 


riG.  2  CaampU  ol  pattarn  obtoin^d  whiU  tublDct  r*ad*  lin*  oi  print.  Dtrnct  trocn 
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value  of  bias.  Centering  of  this 
stage  is  achieved  as  in  previous 
stages  by  adjustment  of  load 
resistors. 

The  basic  consideration  in  the 
design  of  the  differentiators  is  the 
time  constant  of  the  R-C  network, 
which  was  arrived  at  experimen¬ 
tally.  The  time  constant  of  the  first 
differentiator  is  chosen  at  0.01 
•second;  that  of  the  second,  where 
the  additional  stage  of  gain  per¬ 
mits,  is  decreased  to  0.001  second. 

The  other  important  design  con¬ 
sideration  is  the  degree  of  smooth¬ 
ing.  In  general,  the  high-fre¬ 
quency  components  pre.sent  in  the 
noise  are  such  that  their  derivative 
will  tend  to  mask  the  derivative  of 
the  function.  To  avoid  this  diffi¬ 
culty,  the  higher-freijuency  compo¬ 
nents  are  removed  from  the  signal 
to  be  differentiated  with  a  shunt 
capacitor  that  acts  in  conjunction 
with  the  input  impedance  of  the 
stage  as  a  low-pass  filter.  For  this 
pur|M)se  a  0..5-microfarad  capacitor 
is  used  at  the  input  to  the  first 
differentiator  and  a  0.05-micro¬ 
farad  capacitor  is  used  at  the  input 
of  the  second  differentiator.  Math¬ 
ematical  computation,  confirmed  by 
visual  comparison  of  the  filtered 
and  the  unfiltered  waveforms,  has 
shown  that  the  smoothing  does  not 
appreciably  change  the  waveform, 
but  simply  removes  the  noise  com¬ 
ponent  of  the  signal.  Both  differ¬ 
entiators  were  calibrated  by  means 
of  triangular  waves  of  known  rise 
time. 

Oscillograph  Amplifiers 

The  amplifier  for  the  oscillo¬ 
graph  galvanometer  used  for  the 
rwording  of  the  function  itself  is 
direct  coupled,  while  the  amplifiers 
employed  for  the  two  differentiated 
functions  are  capacitance-coupled. 
The  major  reijuirement  for  this 
stage  is  high  transconductance,  a 
current  rating  of  100  milliamperes 
and  a  fairly  low  drift.  The  two 
parallel  6.\(I7  tubes  with  a  small 
amount  of  cathode  feedback  meet 
these  requirements.  In  parallel 
their  total  tran.scondiictance  is 
20.000  micromhos.  A  single-ended 
arrangement  was  chosen.  A  bal¬ 
anced  stage  could  have  lieen  de¬ 
signed,  but  when  used  with  gal¬ 
vanometers  having  no  centertap  it 
would  have  required  twice  the 
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power  supply  capacity  now  used. 

Centerinir  was  provided  by  the 
use  of  a  variable  current  to  oppose 
the  tube  current.  This  centering 
current  was  obtained  from  a  3-voIt 
battery  and  a  variable  resistance. 
A  gain  control  and  an  output 
selector  were  also  provided.  The 
latter  permitted  a  meter  or  a  shunt 
resistor  to  be  switched  into  the  cir¬ 
cuit  in  place  of  the  galvanometer. 

Bias  for  the  two  capacitance- 
coupled  amplifiers  is  provided  from 
the  power  supply  through  the  grid 
resistor.  For  the  direct-coupled 
amplifier  it  is  adjusted  by  varying 
the  output  voltage  level  of  the 
cathode  follower  stage.  The  am¬ 
plifier  is  operated  with  a  zero-sig¬ 
nal  current  of  50  milliamperes  in 
either  direction.  With  galvanom¬ 
eters  of  highest  sensitivity  (1.7 
milliamperes  i)er  millimeter)  this 
is  e<iuivalent  to  about  3  centimeters 
deflection  to  either  side  of  center. 

A  modified  General  Electric  min¬ 
iature  o.scillograph  PM17  is  u.sed 
for  recording.  For  these  experi¬ 
ments  it  is  e<]uipped  with  galva¬ 
nometers  having  a  frequency  re¬ 
sponse  of  less  than  1.000  cycles  per 
second. 

The  electrodes  were  made  from  a 
head  band  taken  from  a  set  of 
earphones.  Brass  holders  were 
machined  to  fit  in  place  of  the  ear¬ 
phone  as.sembly.  The  electnxle  it¬ 
self  consists  of  a  cup-shai>ed  silver 
button,  about  A  inch  in  diameter, 
supported  by  a  straight  silver  wire 
which  fits  through  a  hole  in  the 
plastic  mounting.  A  sponge-rubl)er 
washer  assures  even  pressure.  Both 
the  position  and  the  pressure  of 
the  electrodes  can  be  adjusted  by 
use  of  set  screws. 

Whenever  two  electr<Kles  are 
brought  into  contact  with  a  human 
skin,  a  polarization  voltage  up  to 
one  volt  may  occur.  Usually  this 
voltage  is  not  constant,  and  there¬ 
fore  introduces  a  slow  drift.  A  low- 
impedance  vo’tage  source  that  is 
reversible  in  polarity  and  continu¬ 
ously  variable  over  .several  ranges 
is  used  to  balance  out  this  contact 
polarization.  A  meter  makes  it 
possible  to  record  the  magnitude  of 
the  polarization  if  desired. 

The  subject  is  seated  inside  a 
shielded  and  grounded  cage.  The 
three  voltage-amplifier  stages  and 
the  cathode  follower,  all  battery- 


operated.  are  placed  on  a  small 
carriage.  The  three  output  termi¬ 
nals  of  the  amplifier  are  connected’ 
to  the  corre.sponding  terminals  in  a 
shielded  terminal  box  in  the  side  of 
the  cage.  From  there  connections 
are  made  to  the  oscillograph  am¬ 
plifier  and  to  the  differentiators. 

Calibrating  Procedure 

Prior  to  nuking  a  test,  the  ampli¬ 
fier  is  allowed  to  warm  up  for  15  to 
30  minutes.  The  subject  is  .seated 
against  the  center  of  the  far  wall 
of  the  cage,  facing  a  point  on  the 
near  wall  midway  between  two 
signal  light.s.  The  area  under  the 
electrodes  is  cleaned  and  the  head 
piece  put  in  place.  The  amplifiers 
and  associated  equipment  are  then 
adjusted  and  a  series  of  calibration 
tests  made  to  check  the  relation  be¬ 
tween  the  eye  position  and  the 
measured  eye  potential.  Calibration 
involves  having  the  subject  hold  his 
head  fixed  and  move  his  eyes  to  look 
at  numbered  marks  on  the  opposite 
wall  of  the  cage  corresponding  to 
a  certain  angular  position  to  each 
side  of  a  central  point.  The  move¬ 
ment  it.self  starts  quite  abruptly: 
preceding  each  movement  there  is  a 
.small  spike  of  about  10  microvolts 
in  the  negative  direction.  This 
either  corresponds  to  an  eye  motion 
through  about  two  degrees  or  may 
represent  a  muscle  twitch  con¬ 
nected  with  the  eye  movement. 

After  the  calibration  test  the 
subject  is  given  a  reading  task, 
while  the  output  voltage  and  its  de¬ 
rivatives  are  recorded.  As  de¬ 
scribed  by  previous  workers*,  when 
reading  a  line  of  print  the  eye  does 
not  move  continuously,  but  in  jumps 
(.saccades).  The  position  of  the  eye 
is  fixed  towards  a  certain  group  of 
letters  or  words,  and  then  moves  to 
a  new'  group.  Occasionally,  as 
when  the  reader  does  not  grasp  the 
meaning  of  a  word,  regression  oc¬ 
curs.  wherein  the  eye  jumps  a  step 
back  and  then  continues  the  usual 
pattern. 

A  record  of  a  reading  pattern  is 
shown  in  Fig.  2.  The  first  deriva¬ 
tive  pattern  shows  that  the  veloc¬ 
ity  of  the  return  sweep  is  con¬ 
siderably  higher  than  that  of  the 
saccades.  The  time  re<|uired  for  the 
saccades  is  almost  the  same  as  that 
needed  for  the  much  larger  angular 
deflection  of  the  return  sweep.  The 
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muscular  forces  expended  for  the 
saccades  as  well  as  for  the  return 
sweeps  are  surprisingly  constant 
for  any  one  subject.  The  forces 
needed  for  the  return  sweep  are 
from  two  to  three  times  higher 
than  the  ones  needed  for  the  sac¬ 
cades. 

The  noise  level  in  these  records 
is  of  the  ardar  of  five  to  seven 
microvolts.  Inasmuch  as  the  noise 
level  of  the  amplifier  with  an  equiv¬ 
alent  resistor  substituted  for  the 
human  subject  is  about  three 
microvolts  or  less,  it  may  be  as¬ 
sumed  that  the  noise  is  biological  5 
in  origin.  Jaw  motion,  neck  motion 
and  blinking,  as  well  as  other  mus¬ 
cular  involvements,  are  the  most 
important  sources  of  this  noise. 

The  record  of  the  forces  exer- 
ci.setl  by  the  extrinsic  ocular 
muscles  may  be  of  considerable 
help  in  physiological  investigations 
or  for  mwlical  diagnosis.  It  is  al.so 
expected  to  lie  of  particular  impor¬ 
tance  in  the  study  of  visual  fatigue. 
The  method  is  applicable,  of  course, 
to  other  muscles  or  muscle  groups 
if  their  action  can  lie  converted  into 
an  e<iuivalent  voltage  or  current. 

The  authors  wish  to  express 
their  thanks  to  the  Illuminating 
Engineering  Society  Research 
Fund  for  spon.soring  this  research. 
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CURVE  TRACER  with 
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Is  rkj  KNT  yv'.ars,  th**  rMth<Ml«*-ray 
and  frtHiiu-ncy- 
H\AiM>|)  tr^Tifrator  hav*“  Ihh'ii  adaptfd 
to  iliMplay  thf  y-amplitutl«‘ 

I'haracteristii's  of  apparatus  iiiuitT 
test.  Hesuits  of  tumny  or  eouplin>r 
adjusttuents  are  lustantly  shown 
•pialltatively  on  th«'  i'ath<Kie-ra\ 
tiit»e  screen 

To  adapt  this  .setup  for  <|uantita- 
ti\e  nieasurenients,  a  methial  of  cal- 
itiratiiiR  the  cathi'de-ray  display  is 
lUH-essary.  This  problem  has  la-r-n 
solved  in  numerous  ways,  one  of 
which  IS  to  have  displayed  on  the 
o.scillosco|M'  not  onlv  the  curve  of 
the  res|hinse  of  the  apparatus  under 
test,  hut  a  .so  a  hiK’h  limit  ami  low 
limit  curve  This  has  l.u'en  done 
laith  mechanically  and  electronic¬ 
ally.  the  former  hy  fastening  a 
Kraph  of  the  hiK'h  and  low  limit 


.•rrir 
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curves  on  the  face  of  the  cathisle- 
ray  tube  and  the  latter  by  electron¬ 
ically  switchinK  in  hijrh  and  low- 
limit  standards.  The  mechanical 
arranjfement  has  proved  useful  but 
rrspiires  constant  calibration  due 
to  amplifier  drifts.  fr»s)uency  drifts 
and  other  uncontrolled  variables. 
The  electronic  methinl  eliminates 
errors  due  to  these  uncontrolled 
varialiles;  however,  if  a  larjre 
variety  of  apparatus  is  to  be  tested, 
the  numU’r  of  standards  r*H)uired 
b*-comes  a  major  problem. 

Recently,  a  projrram  of  filter  pro¬ 
duction  was  startl'd  which  required 
testing  many  ditTerent  tvfH's  of 
filters  at  various  fre<iuencies,  for 
u.se  in  rural  power  line  carrier  tele¬ 
phone  apparatus.  With  the  hiKh 
and  low  limit  methvMl,  an  e.xcessive 
number  of  reference  standards 
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would  have  to  be  made,  adjusted, 
carefully  checked,  and  maintained 
with  known  recorded  values  for 
each  filter.  Therefore,  a  program 
was  undertaken  to  develop  a  more 
universal  type  curve  tracer  which 
pre.sents  a  jrraph-paper  type  of  di.s- 
play  electronically  on  the  iwcillo- 
scope  .screen  and  reijuires  no 
standard  hitrh-Iow  limit  units.  In 
effect,  what  was  desired  was  a 
flexible  freipiency  scale  and  attenu¬ 
ation  .scale  which  produced  a  Rraph 
effect  on  the  face  of  the  oscilloscojie. 
The  resjMin.se  curve  of  the  appara¬ 
tus  under  test  would  then  be  read 
ajfainst  the.se  Kraph  lines. 

Nature  of  Display 

The  curve-tracer  display  obtained 
is  shown  in  h’ijr.  1.  It  includes  the 
envelofH*  of  the  pain  characteristic 
of  a  filter  under  test  and  three  hori¬ 
zontal  lines.  Each  of  the  lines  is 
obtained  from  the  same  input  volt¬ 
age  that  is  applied  to  the  filter.  This 
input  voltaye  is  either  applied  di¬ 
rectly  to  the  detector  circuit,  pro- 
ducinK  a  zero  loss-zero  (rain  refer¬ 
ence  line,  or  is  passed  throujrh  at¬ 
tenuators,  prtKlucinK  a  line  at  any 
specified  attenuation  level.  Three 
such  lines  were  decided  upon,  al- 
thouirh  any  number  of  lines  could 
be  displayed.  Such  lines  sjiaced 
eijually  in  attenuation  or  vertical 
disjilacement  form  the  vertical  scale 
of  (rrajih  lines. 

The  horizontal  freijuency  scale  is 
marked  by  negative  intensity  mark¬ 
ers.  Normally,  only  two  frequency 
[loints  are  indicated,  each  apjiearinir 
as  a  dark  vertical  line  cuttinir  all 
curves.  The  frequency  interval  lie- 
tvveen  the  two  marker  lines  is  con¬ 
trolled  by  key  selection  of  crystals 
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Electronic  Graph  Lines 
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which  trenerate  the  lines.  Here 
atrain,  any  nuinl)er  of  vertical  fre¬ 
quency  marker  line.s  could  be  dis¬ 
played  at  the  same  time  if  desired, 
forminjr  a  horizontal  scale,  but  only 
two  were  deemed  necessary  for  the 
pre.sent  application.  The  vertical 
lines  can  be  .set  for  any  fre^piency 
interval  in  st^ps  determined  by  the 
crystals  available.  Since  the  marker 
freijuencies  can  be  changed  by  key 
selection  without  disturbing  any 
adjustments,  intermediate  fre¬ 
quency  points  may  be  identified  at 
will. 

The  absolute  frei^uency  through 
which  the  apparatus  under  test  is 
lieinjr  swept  is  controlled  by  a  sep¬ 
arate  tuninir  control  which  shifts 
the  frequency  until  it  is  .set  at  the 
desired  point.  Once  .set  correctly, 
the  fre<iuency  markers  are  u.sed  to 
prtiduce  the  scale  of  frequency  dif¬ 
ferences.  Such  settintr  of  fre<tuency 
markers  is  made  to  indicate  abso¬ 
lute  frequency  by  momentarily  in- 
.sertintr  some  hiirh-Q  resonant  cir¬ 
cuit  of  known  frequency  into  the 
transmission  path  in  place  of  the 
apparatus  under  test.  The  output 
fre<iuency  is  then  adjusted  till  one 
of  the  relative  markers  coincides 
with  the  sharp  pip  displayed.  This 
effectively  locates  the  frequency 
markers  with  resjiect  to  ab.solute 
frwjuency,  while  the  difference  be¬ 
tween  the  markers  is  determined 
with  the  accuracy  of  the  crystals 
jreneratinjr  the  markers. 

Technique  of  Use 

What  is  needed  for  production 
testing  is  a  display  which  can  uti¬ 
lize  the  Kono  jro  (tajre  technique. 
Such  a  display  should  indicate  the 
filter  limits  for  center  fre<iuency. 


bandwidth  and  ttain.  Only  two  fre¬ 
quency  marks  are  needed,  with  the 
interval  between  the  marks  .set  to 
the  bandwidth  limit  of  the  filter. 
The  filter  is  tuned  for  the  desired 
symmetrical  curve,  then  shifted  in 
frwjuency  till  the  curve  is  visually 
centered  t)etween  the  markers. 
Once  centered  by  the  filter  tuninir 
adjustments,  the  train  and  band- 
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Iho  aamo  oloctronlc  tochnlquo  U  naodod. 
aach  ropraaontlng  a  known  valua 


width  factors  are  ready  to  be  meas¬ 
ured  or  checked. 

The  Kain  check  is  performed  by 
placintr  two  attenuators  in  series 
with  the  siirnal  from  the  test  cir¬ 
cuit.  One  attenuator,  mounted  on 
a  remotely  hK'ated  control  rack,  is 
set  to  the  value  of  nominal  filter 
train.  The  second  attenuator,  on 
the  test  console,  is  a  small- rantre 


FIG.  3-  Dataetor  outpnt  wavatorm  as 
oppliad  lo  vortical  dailactlon  plalos  oi 
c-r  tuba.  Rapooting  this  paltom  tO  limas 
par  aocond  with  24lt-cyclo  sawtooth 
swoop  on  horisontai  dalloctioa  plataa 
aarvas  to  suporlmposa  lha  lour  tracas 


FIG.  2  A  240'Cpa  multivibrator  is  lha  masiar  control  that  makaa  ths  c-r  boom  Iroca 
in  aaguanca  tho  raaponaa  curvo  and  Iho  horisontai  graph  Unas,  with  Z-asis  modula¬ 
tion  producing  tha  dark  varttcol  Unas 
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atti-nuator  with  a  locking  device. 
Thi*  liM'kinK  di*vire  i*  net  to  limit 
the  r«n»re  of  thin  attenuHtor  to 
the  t»ermii*iiib'e  rantr**  of  deviation 
from  nominal  itain  of  the  filter*. 
When  a  filter  ha*  been  tuned  to 
center  fre<|iiency  thi*  *mall-ifain- 
variation  attenuator  is  adjusted  by 
the  test  ofH-rator  until  the  voltatre 
level  of  the  filter  characteristic 
curve  re*|Mm*e  at  center  frequency 
coincide*  with  a  zero  reference  line. 
If  *iich  coincidi'nce  cannot  Ik*  ac¬ 
complished  within  the  available 
variation  of  the  small-Kain  attenu¬ 
ator,  the  filter  is  known  to  Ik*  out¬ 
side  norma!  irain  variation  limits, 
an<l  is  rejected. 


FIG.  4  FraMalatlofi  oblaia«<l  whan 
Input  taapndonen  ol  tillnr  under  iMt 
eartns  appr»clobl7  over  ranqn  ol  iro 
quonclM  ontpleyod.  Tho  Ihroo  borlion 
Ml  qrapb  Uno*  or*  now  currod.  but 
tbolr  rolotlonshlp  to  tho  tosponao  cure* 

I*  (till  a  correct  meoeure  ot  qain  or  loss 

With  the  filter  centered  between 
the  fri*tjuenry  limits  and  the  K«in 
chtH'k  made,  the  other  two  horizon¬ 
tal  line*  come  into  play.  These  lines 
are  so  set  that  they  indicate  the 
limits  of  filter  loss  at  the  nominal 
fnspiency  ttandwidth  limits.  The 
hijfh  limit  line  is  set  for  2  db.  the 
widt*  limit  of  that  filter.  \  filter 
narrower  than  the  limit  value  will 
proiluce  a  curve  which  will  cross  the 
frispiency  marker  line  at  a  loss  level 
trreat«*r  than  2  ill). 

.\  wide  filter  will  not  have  sutti- 
cient  attenuation  at  the  limit  fre¬ 
quency  I  ♦  25  kc  for  one  particular 
filter!  and  it*  response  curve  will 
cross  the  marker  line  at  a  point 
alMive  the  2-db  line  and  Ik*  rejected. 

In  a  similar  manner,  the  low  limit 
line  is  set  for  the  narrow  liandwidth 
limit  Hi  db!  at  the  nominal  width 
frequency.  Kxce.ssively  narrow  fil¬ 
ters  having  too  yreat  a  loss  at  the 
siiecititsl  bandwidth  frequency  will 


show  on  the  oscilloscope  a*  crossinK 
below  the  low  limit  line.  A  satis¬ 
factory  filler  curve  will  cross  the 
marker  lines  between  the  two  limit 
lines. 

Principle  of  Operation 

In  Fi|f.  2  i.s  an  overall  block  dia- 
irram  of  the  complete  curve  tracer 
apparatus.  The  sawtiNith  relaxa¬ 
tion  o.scillator  ofierates  at  a  fre¬ 
quency  of  241!  cps,  driving  a  react¬ 
ance  tulK*  which  fre<iuency-modu- 
iates  an  oscillator  operatint;  nomin¬ 
ally  at  2.<>(M!  kc.  A  beat  o.scillator 
si»rnal  is  mixed  with  this  frequency- 
modulated  siirnal  to  shift  the  output 
frequency  to  the  raiiKe  desired  for 
the  apparatus  under  test.  The 
mixer  output  is  amplified  and  lim¬ 
ited  to  ifuarantee  uniform  ampli¬ 
tude  of  siirnal  over  the  frequency 
ranire  lieinir  swept. 

The  frequency  marker  cinuits 
are  excited  by  a  sample  of  the 
2.(MMI-kc  frequency-miKlulated  sijr- 
nal  before  mixinir.  The  siKual  is 
fed  to  crystals  in  the  2.0(M!  to  2,100- 
kc  ranire  servinir  as  crystal  filters. 
.At  the  output  side  of  the  crystal, 
there  is  an  increa.se  in  transmitted 
Voltaire  at  the  resonant  frequency 
of  the  crystal.  This  increa.se  is  not 
immediately  usable  to  prinluce  a 
marker  siirnal  because  of  the  round- 
inir  of  such  increase  due  to  the  Ij 
of  the  crystal. 

The  transient  etfect  at  the  fre¬ 
quency  of  the  crystal  is  sharpened 
by  a  iMisitive-feedback  pulse  ampli¬ 
fier  circuit.  The  amount  of  feed¬ 
back,  the  capacitance  acro.ss  the 
crystals,  and  the  time  constant  of 
the  circuits  are  adjusted  .so  a  sharp, 
clear,  steady  pulse  is  pnsluced  from 
the  crystal  disturbance. 

0|K*ration  of  two  crystal  keys 
priuluces  two  sttH*p.  narrow  pulses 
which  sharply  intensity-nnxlulate 
an  oscilloscope  trace.  The  two 
notches  or  dark  spots  thus  pro¬ 
duced  are  separated  alonif  the 
horizontal  (frequency)  scale  of 
the  oscilloscope  by  a  value  deter¬ 
mined  by  the  difference.s  of  the 
absolute  frequencies  of  the  crystals 
involved.  The  distance  separation 
is  therefore  a  function  of  the  fre¬ 
quency  bandsweep  of  the  f-m  sig¬ 
nal.  The  crystals  can  lie  selected 
as  close  together  as  2  kc  and  the 


markers  will  be  usable  and  steady. 

Such  frequency  markers  provide 
a  scale  of  relative  frequency  as  ac¬ 
curate  in  frequency  spacing  as  are 
the  crystals.  The  frequency  mark¬ 
ers  could  be  actuated  by  the  output 
f-m  frequency  (after  mixing),  pro¬ 
ducing  absolute  frequency  mark¬ 
ers.  The  flexibility  of  the  set  with 
regard  to  changing  frequency  would 
be  .seriously  inhibited,  however, 
since  new  marker  crystals  would 
have  to  be  provided  for  even  the 
smallest  change  in  frequency. 

By  actuating  the  markers  from 
crystal.*  ojK'rating  at  the  high  f-m 
frt*<|uency  and  changing  the  output 
frequency  by  heterodyning  action 
with  a  beat  oscillator,  the  marker.s 
liecome  relative.  Such  relative 
markers  can  Ik*  located  in  relation 
to  the  absolute  value  of  the  output 
frequency  by  coinciding  any  one  of 
the  markers  with  the  transmission 
output  characteristic  curve  of  any 
calibrated  resonant  circuit.  The 
combination  of  re’ative  markers 
and  variable  calibrated  resonant 
circuit  is  far  more  flexible  than 
absolute  markers  would  Ik;. 

The  gate  tubes  that  serve  as  an 
electronic  switch  receive  the  fre- 
quency-miHlulated  signal  from  the 
mixer  through  four  .separate  paths, 
each  having  an  attenuator.  One  of 
the  paths  has  zero  attenuation.  The 
apparatus  under  test  is  normally 
in.serted  in  another  of  these  paths. 
The  signal  from  all  four  paths  is 
combined  at  the  detector  by  se¬ 
quence-switching  the  input  of  the 
detector  to  the  signal  from  each  of 


Unilicd  tail  position,  with  •loctronlc  cir¬ 
cuitry  and  •loctricol  matchlaq  notworki 
lor  tutor*  located  under  console.  Opera 
lor  *  l**l  |lq  clamp*  to  iron!  oi  *cop*. 
ma*kinq  all  *copc  control*  except  cen 
terlnq.  iocuelnq  and  lnlen*lty 
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the  paths  in  rotation.  This  com* 
po.site  detected  signal  is  applied  to 
the  vertical  input  of  the  oscillo¬ 
scope.  The  signal  is  a  series  of 
four  pictures,  each  a  frequency 
respon.se  of  the  transmission  char¬ 
acteristics  of  the  path  involved. 

A  240-cycle  multivibrator  syn¬ 
chronized  with  60  cycles  is  u.sed  as 
the  basic  pulse  generator  for  actu¬ 
ating  the  ring  counter  used  to 
switch  the  gate  tubes  of  the  elec¬ 
tronic  switch  and  for  synchronizing 
the  saw-tooth  sweep  generator. 
Since  there  are  four  paths,  the 
‘  basic  switching  rate  of  240  cau.ses 
each  path  to  be  rej)eated  60  times 
p«>r  second,  a  value  satisfactory  to 
avoid  flicker  on  a  catluxle-ray  o.scil- 
losc’ope  with  a  P-1  phosphor. 

The  waveform  of  the  output  of 
the  detector  is  as  shown  in  Fig.  3, 
with  the  four  images  in  seiiuence. 
These  four  images  are  superim- 
po.sed  on  the  face  of  the  o.scilloscope 
of  the  curve  tracer  by  driving  the 
horizontal  sweep  of  the  oscilloscope 
with  the  240-<-ycle  sweep  of  the 
relaxation  oscillator.  This  sweep, 
being  the  .same  as  the  freijuency 
sweep  rate,  causes  all  paths  to 
be  displayed  with  the  same  hori¬ 
zontal  location  for  equal  fre¬ 
quencies,  and  persistence  of  vision 
combines  them  into  one  picture. 

Production  Test  Procedure 

The  circuits  connected  directly  to 
the  filter  under  test  are  selected  to 
supply  the  appropriate  voltages  and 
tern.inal  imf)edances  to  the  filter. 
The  circuits  may  take  any  form 
necessary  to  provide  a  transmission 
path  through  the  apparatus  under 
test,  terminated  in  the  pro{>er  im¬ 
pedances  both  to  the  curve  tracer 
circuits  and  the  filter.  Since  the 
circuits  will  vary  with  the  filters  to 
be  tested,  little  can  be  said  here  as 
to  what  form  such  circuits  will 
take.  They  must  V)e  stable,  linear 
elements  arranged  so  that  the 
transmission  through  the  entire  cir¬ 
cuit  is  affected  by  the  portion  under 
test  alone. 

Connections  to  the  filter  circuits 
have  been  made  low-impedance.  For 
production  line  testing,  it  is  con¬ 
venient  to  have  the  test  position 
placed  right  on  the  a.ssembly  line, 
especially  if  conveyor  belt  operation 


Rock  mounlad  •iactronk  clrcutlnr  Mrviae  bwlallatloa  ol  Uv«  ciuv*  Ijocara.  Hoailor 
oicilloscop*  laclUtoMs  chsckinq  oparatkoa  oi  tMl  Mil  on  prodvctloa  Uao.  Locottaq 
control*  romololy  irom  oporatora  mlnlmUao  accldonlal  thUtlnq  ol  adlualmonU  and 
tlmpUiioo  matoloDanca 


is  planned.  By  connecting  to  the 
filter  circuits  with  low-impedance 
cables,  the  rack-mounted  electronic 
circuit  items  of  the  curve  tracer 
profter  can  l)e  located  up  to  40  feet 
away  without  undue  pickup  due  to 
long  lines.  The  filter  circuits  can 
be  combined  with  the  oscilloscope 
into  a  test  console  of  small,  con¬ 
venient  size.  When  there  is  a 
group  of  such  console  work  posi¬ 
tions,  the  curve  tracer  components 
can  be  located  together  with  a  mon¬ 
itor  oscilloscojie  to  facilitate  ob¬ 
servation  of  the  oi)eration  of  the 
.sets. 

When  te.sting  filter  circuits  over 
a  range  of  frequencies,  the  effect  of 
varying  input  imfH*dance  on  input 
voltage  can  l)e  eliminated  by  pro¬ 
ducing  the  horizontal  attenuation 
lines  from  a  sample  of  the  input 
voltage  to  the  filter.  The  horizontal 
graph  lines  are  then  pulled  down 
along  with  input  voltage  as  the  fil¬ 
ter  imi)edance  drops,  and  the  rela¬ 
tionship  Ijetween  them  remains  a 
correct  measure  of  the  transmission 
loss  or  gain  of  the  filter.  Figure  4 
illustrates  such  a  curve  of  a  filter 
with  input  impedance  variation. 

When  using  the  curve  tracer  with 
a  filter  whose  input  im|)edance  var¬ 
ies,  the  variation  in  input  imped¬ 
ance  can  be  used  as  a  tuning  aid. 
The  primary  of  the  filter  when 


tuned  will  produce  a  dip  or  drop  in 
voltage  at  its  resonant  point.  The 
filter  therefore  can  be  tuned  to 
center  frequency  by  observing  the 
db  reference  lines  only.  For  three 
or  four-.section  filters  where  the 
output  voltage  is  negligible  till  all 
tuning  adjustments  have  been 
made,  this  becomes  very  important. 

Conclusions 

The  curve  tracer  described  here, 
while  initially  designed  because  of 
a  particular  need  of  one  project,  is 
essentially  a  flexible  tool.  The 
present  model  can  test  any  appa¬ 
ratus  with  a  band  spread  from  10 
to  70  kc  at  center  fre<|uencies  of 
100  to  700  kc.  Such  a  curve  tracer 
could  be  constructed  for  any  neces- 
•sary  frequency  and  bandwidth.  The 
electronic  graph  pa|)er  method  can 
be  u.sed  to  observe  and  test  many 
different  types  of  apparatus,  in¬ 
cluding  amplifiers,  receivers  and 
discriminators. 

The  design  of  the  present  curve 
tracer  apparatus  was  carried  on 
under  the  immediate  supervision  of 
I).  K.  Briggs,  F'.  K.  Burley,  and 
D.  R.  Barney,  department  chiefs  of 
test  engineering.  The  authors  wish 
at  this  time  to  express  appreciation 
for  their  encouragement  and  assist¬ 
ance  during  the  development 
period. 
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D-C  AMPLIFIER  Using 


aaplUtor  tt  Donate rophoaic  and  ru^qod  ODOuqh  to  withitond  uao  In 
truck  o*nr  roufh  lorratn.  All  Inarnal  ground  looda  or#  brought  to  lug*  under 
mounting  Krowi  oi  UO  2M  U  input  rocopiacio  at  lolt.  Air  coupled  choppe:  le 
on  lop  ol  chaeale.  During  deeeiopment.  vollaeter  at  right  wot  uied  initead  ol 
a  recording  galeanomeler 


Uh»:  of  uir  ('ou|>linK  lift  ween  the 
excitiiiir  foil  and  the  movintr 
I'ontaftii  of  thin  new  d-c  a-c  miMlu- 
lator,  or  chtipiier,  Kives  twti  advaii- 
taire.H  over  conventional  chopiH'rs* 
lilted  for  hreakinir  up  a  tin'  Kiirnal 
to  |>ermit  amplification  in  a  hijrh- 
Kain  a-c  amplitier.  First,  the  excit- 
llijf  Voltage  for  the  reed  is  kept 
entirely  out  of  the  field  around  the 
(irntacts,  so  that  no  hsal  noise  is 
iffiieratetl  except  the  thermal  noise 
tiue  to  contact  friction.  Sectiml. 
the  miKlulatinir  freiiuency  may 
raiiK'e  from  20  to  2.(KMl  cycles  |ht 
second.  A  hiifh  carrier  fretiuency 
has  definite  advantaKes  when  it 
comes  to  the  reiluction  of  hum  in 
an  amplifier. 

The  new  miNiulator  consists  of 
two  units,  shown  in  Kijf.  1.  The 
driver  is  a  miniature  louds|H>aker 
of  the  movin^'-coil  t>iie.  with  a 
pheiiglic  diaphrattm  which  is  air- 
coupled  to  the  chopper  diaphrairm 
through  a  flexitde  plastic  tula-. 
This  driver  is  excitetl  at  a  fre- 
ijuency  of  l.O(K)  cycles  per  second 
(in  the  pre.sent  desijfn  i  by  the  am¬ 
plified  output  of  a  stabilized  C'olpitts 
osi'illator.  which  also  supplies  the 
reference  voltage  to  the  di.scrimi- 
nator 

The  driver  unit  may  la*  mounted 
anywhere  on  the  chassis,  even  in  a 
leK'ion  of  strotiif  maitnetic  fields, 
and  the  chopper  may  t>e  placed 
rin-ht  at  the  input  stajre 

The  amplifier,  oscillator  and  jm»- 
larity  discriminator  circuits  u.sed 


with  the  air-coupled  miKlulator  to 
provide  dn*  amplification  are  shown 
in  Fijf.  2.  One  unique  circuit  fea¬ 
ture  here  is  the  electronic  ripple 
filter  for  the  plate  voltaire  supply. 

Klectronic  filterinK  Kives  smcMith- 
iriK’  action  equal  to  a  standard  filter 
sei-tion  consistinir  of  two  40-;if 
electrolytic  capacitors  and  one  .HO- 
henry  choke.  With  its  use.  only 
small  values  of  paper  capacitors  are 
required,  chietly  for  bypassing. 

The  partially  filtered  voltajre  at 
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the  output  of  the  choke  may  Ik* 
assumed  to  have  a  certain  value  of 
direi-t  current  upon  which  there  is 
su|)erimpo.sed  a  nonsinu.soidal  al- 
ternatinjr  current.  Uurinif  the 
positive  peaks  the  Krid  of  the  .5610 
is  driven  in  a  positive  direction,  the 
plate  current  increases,  and  the 
plate  resistance  of  the  t-utie  is  low¬ 
ered  so  that  these  positive  peaks 
are  actually  absorbed  in  the  tube. 
The  reverse  action  takes  place  dur- 
inir  that  iiart  of  the  cycle  when  the 
Krid  is  driven  more  neKative.  The 
2.00()-ohm  variable  resistor  is  ad¬ 
justed  for  maximum  control  (or 
filterinK'.  and  locked.  Variations 
in  line  voltaKe  from  00  to  1:10  volts 
rms  produce  a  chanKe  of  only  0.02 
(KTcent  in  ripple  voltaKe  at  the  out¬ 
put  of  this  filter,  and  this  variation 


riG.  1  —  FlniibU  plastic  tubing  with  diaphragm  at  nach  nnd  protridnt  air  coupling 
botwnon  driTOt  and  choppot  that  brnak*  up  wnak  diroct  curront  to  pormlt  araplilication 
in  high  gam  a  c  ttagss.  Locating  drienr  romotnly  koopa  its  ttror  Hold  away  Irem 
ckoppnt  contacts,  rsducing  nolso 
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Air-Coupled  Chopper 

New  low-noi>e  rhopper.  a-c  amplifier  ami  polarity  diseriniinator  tojietlier  ser\e  as  stalti* 
lizeil  il-e  amplifier  f«)r  weak,  eurrents  encountered  in  electrical  oil-well  lo^^in^.  prospeet- 
iii".  liioplivsieal  research  and  r-f  power  measurements.  Circuit  features  include  electronic 
ripple  filter,  two  independent  feedhaek  loops  and  stabilized  (.olpitts  oscillator 


ha  s  n<i  effect  whatever  on  the  oper¬ 
ation  of  the  amplifier. 

Amplifier  Feedback  Loops 

Another  feature  of  thi.s  d-c  am¬ 
plifier  ay.stem  i.s  the  use  of  two  in¬ 
dependent  feedback  loops.  Degen¬ 
erative  feedback  is  used  in  both, 
primarily  to  stabilize  the  overall 
gain.  Two  lo«ips  are  u.sed  so  that 
band-pas.s  or  high-pass  filters  may 
be  inserted  between  the  loops  (be¬ 
tween  the  plate  circuit  of  the  56.')4 
and  the  grid  circuit  of  the  .'j687)  to 
give  almost  any  desired  attenuation 
to  hum  or  other  interference. 

This  amplifier  has  tanm  designed 
around  the  new  .7*)0()  .series  of  min¬ 
iature  tubes  developed  by  (leneral 
F.lectric  and  Tung-Sol  for  applica¬ 
tion  in  the  aviation  services  where 


maximum  reliability  and  uniform¬ 
ity  are  required.  Filter  and  bypass 
capacitors  are  Sprague  and  Gude- 
man  miniature  metal-ba.sed  her¬ 
metically  seale<l  units. 

The  polarity  discriminator,  us¬ 
ing  a  type  5726  tube  (electronically 
equivalent  to  a  6AL5),  is  basically 
a  phase  detector  in  which  the  signal 
voltage  is  added  to  or  subtracted 
from  the  reference  voltage.  The 
resulting  voltages  are  rectified,  and 
a  filter  is  added  so  that  the  galva¬ 
nometer  may  i>e  used  directly  in  the 
discriminator  circuit. 

The  reference  voltage  is  derived 
from  the  oscillator.  Both  .sections 
of  a  ,5670  are  fed  from  the  oscil¬ 
lator  plate;  one  triiale  drives  the 
moving-coil  transducer  which  is 
coupled  to  the  chopp<‘r  diaphragm. 


and  the  other  .seidion  fee<ls  the  dis¬ 
criminator.  Phase  shifts  in  the  d-c 
modulator  and  various  amplifier 
stages  are  such  that  the  signal 
voltage,  when  it  enters  the  discrim¬ 
inator,  is  in  pha.se  quadrature  with 
the  reference  voltage. 

Overall  gain  of  the  d-c  amplifier 
is  sufficient  to  give  an  output  of 
200  /la  f*)r  an  input  of  500  pv, 
which  will  drive  a  Piccard  oil-filled 
recording  galvanometer  full-scale 
either  aide  of  zero  center.  Linearity 
is  excellent,  stability  is  good  with 
regard  to  line-voltage  variations, 
and  total  noise  generated  in  the 
amplifier  and  modulator  is  less  than 
the  etjuivalent  of  .1  pv  d-c  input. 
Total  drift  is  less  than  5  percent  of 
full  scale  for  the  first  hour  of  oper¬ 
ation  and  less  than  2  i)ercent  per 
hour  thereafter,  over  an  ambient 
temperature  range  of  —30  to  -(-130 
F'.  Zero  input  gives  zero  output 
without  resort  to  bucking  voltages. 

Geophysical  Applications 

In  prospecting  for  oil  reserves  by 
the  specific  resistance  method,  two 
buried  nonpolarized  electrodes,  usu¬ 
ally  copper  sulphate,  are  connected 
to  the  amplifier  input  and  pick 
up  a  small  fraction  of  the  current 
sent  through  the  earth  by  gen¬ 
erator  electrodes.  This  gives  a 
measurement  of  soil  resistivity. 

In  measuring  .self-potential  in  a 
drill  hole  during  electrical  well-log¬ 
ging,  the  two  pickup  electrodes  are 
spaced  a  few  feet  or  a  few  yards 
apart  in  the  hole.  Contact  with  the 
various  rock  strata  is  obtained 
through  the  medium  of  mud 
pumped  into  the  hole.  The  ampli¬ 
fier  will  satisfactorily  measure  local 
natural  earth  currents  that  produce 
as  low  as  10  /iv  across  an  input  re¬ 
sistance  of  0.5  megohm  or  more. 


riG.  2  -CompUl*  circuit  provKlM  itobl*  amplUication  ol  wuak  diruct  curruni*  and  indi- 
cat**  polarity  a*  wall  at  taluo  ol  curront  on  tho  chart  oi  a  loro-contor  rocordlnq 
qaWanomotor.  In  tott.  output  variod  linoarly  irom  0  to  2S0  microamporot  whon  input 
was  incrootod  iron)  0  to  120  microvoltt 
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Combining  Positive 


EB|>«rlm«nlol  output  •lag*  chouU.  Unit  la  capoblo  oi  S  watta  output  with  O.S- 
porcont  haiiDonk  dlatortion  at  400  cpa.  Not*  amall  output  ttanaiormor 


IT  HA>s  B4:>:n  nutvMt  that  the  ear 
can  detect  as  little  hh  0.5  {tercent 
of  |)ento<le  diatortion.*  To  achieve 
thia  low  dejrret*  of  diatortion  in 
typical  i>ent(Kle  amplitlera,  apjiroxi- 
mately  25  tilt  of  neKative  feedback 
la  retpiired.  Thia  aacrifice  in  jrain, 
and  the  aoltifion  of  the  oacillation 
prttblem  outaide  the  paaaband.  in¬ 
volve  conaiderable  added  coat. 

It  ia  tto.aaible  in  a  two-atajre  ampli¬ 
fier  to  apjiroximate  the  reaulta  that 
would  Ite  obtained  in  a  conventional 
amplifier  with  25  db  of  negative 
fw'dback,  by  uaintf  a  combination  of 
local  poaitive  feedback  in  the  first 
atay'e^  and  a  nKwIerate  amount  of 
overall  negative  f»H‘tlback.  The 
ptwifive  fet'dback  has  the  effect  of 
increaainjr  the  jjain  of  the  first 
afay'e  The  jreneral  principle  of 
Combined  f**edback  has  been  known 
for  some  time,' 

The  bl<K'k  diagram  of  a  two-afaije 
amplifier  with  combined  feedback  is 
shown  in  Fiy'  1.  The  inherent  volt¬ 
age  trains,  with  no  fetvlback.  of  the 
first  and  set'ond  staires,  are  repre¬ 
sented  by  .-i  and  .4,  resjavtively, 
for  very  small  siirnals;  li  is  the 
feetiback  ratio  of  the  fetnlhack 
around  the  first  sfaK’e,  and  It,  is  the 
overall  fi'edback  ratio,  for  very 


small  siirnals.  The  feedback  ratio 
is  defined  as  the  ratio  of  the  voltage 
fed  back  to  the  voltage  exi.sting  at 
the  iM)int  from  which  the  feedback 
is  obtained.  These  are  all  complex 
vector  quantities,  although  their 
phase  angles  are  likely  to  be  very 
small  in  the  vicinity  of  the  amplifier 
band  center.  In  the  ideal  ca.se 
where  there  are  no  phase  shifts,  .4, 
and  /I,  are  conventionally  consid¬ 
ered  to  be  positive,  and  a  feedback 
ratio  is  positive  when  the  voltage 
fed  back  ia  in  phase  with  the  input. 

Feedback  Equations 

The  voltage  gain  is 


.V  is  the  vwtor  quantity  by  which 
the  gain  without  feedback,  A,A„ 
is  divided.  If  li,  is  poaitive  (which 
would  lie  the  case  for  poaitive  feed¬ 
back it  has  the  effect  of  increas¬ 
ing  the  gain  .4,'  and  It,,  if  negative, 
fends  to  decrea.se  the  gain. 

A  term  such  as  A  lt,  or  .4  A,B,  is 
known  as  a  feedback  factor.  In  the 
ideal  case  it  will  he  a  pure  positive 
or  negative  quantity,  but  in  the 
practical  ca.se,  it  will  have  a  phase 
angle  that  is  the  sum  of  the  phase 
angles  of  the  factors  involved. 
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When  there  is  no  phase  shift  in  the 
feedback  network  it.self,  the  feed¬ 
back  ratio  is  considered  to  be  a  real 
quantity,  and  the  phase  angle  of  the 
feedback  factor  is  equal  to  the  sum 
of  the  phase  angles  of  the  A’s  in¬ 
volved. 

The  output  impedance  Z,  is 

\(1  +  -  (1  -  A,B,) 

where  and  Z^  are  the  load  im¬ 
pedance  and  inherent  output  im¬ 
pedance  of  the  output  stage.  It  is 
s»*en  in  the  above  expression  that 
when  the  product  A,B,  is  positive,  a 
decrease  in  the  output  impedance 
can  result. 

The  expression  for  distortion  and 
gain  stability  is 

'.v'*')  ’  '’> 

The  inherent  gain  increments  D, 
and  /),  in  the  first  and  second  stages 
are  caused,  for  example,  by  a 
change  in  applied  static  or  instan¬ 
taneous  signal  electrode  voltages, 
or  aging  of  the  tube,  and  D  is  the 
resulting  overall  gain  increment. 
The  parameters  D,  D„  and  /),  are 
each  expressed  as  a  fraction  of  .4, 
.4,,  and  A,.  Kquation  3  also  holds 
if  D„  l)„  and  I)  repre.sent  nonlinear 
distortion. 

Regeneration  and  Distortion 

For  most  purpo.«es,  optimum  per¬ 
formance  is  obtained  by  designing 
so  that  the  product  A,B,  over  the 
useful  range  of  frequencies  is  ap¬ 
proximately  equal  to  unity.  (If  the 
negative  feedback  were  temporarily 
removed,  the  first  stage  would  be  in 
a  state  of  critical  regeneration, 
with  a  gain  approaching  infinity.) 
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and  Negative  Feedback 

Dfvelopmeiit  of  tsiniple  two-stage  audio  aniplitier  using  a  combination  of  Iwal  positive 
feedback  in  first  stage  and  a  inoilerate  amount  of  overall  negative  feedback  to  approxi¬ 
mate  the  results  obtainable  from  conventional  amplifier  witli  25  tlb  negative  feedback 


From  F'q.  2,  wp  now  obtain  zero  out¬ 
put  impedance,  and  from  Kq.  3  we 
find  that  the  distortion  and  xain 
variation  contributed  by  the  final 
stasre,  includinK  the  output  trans¬ 
former,  are  reduced  to  zero.  From 
Eq.  1,  the  Kain  becomes  1  —H,.  In 
an  amplifier  u.sinK  negative  feed¬ 
back  only,  it  would  be  necessary  to 
provide  an  infinite  amount  of  feed¬ 
back  gain  reduction  to  obtain  these 
results.'  Very  good  results  can  be 
obtained  even  when  A,i?,  departs 
from  unity  by  :t20  percent. 

It  will  be  seen  from  Eq.  3  that  if 
A  B,  exceeds  2,  the  distortion  intro¬ 
duced  by  the  output  stage  will  actu¬ 
ally  be  greater  than  that  which 
would  be  produced  by  omitting  the 
positive  feedback  entirely.  This 


Bode’s'  criteria  in  analyzing  any 
particular  case.  If,  because  of 
pha.se  reversal  in  the  feedback 
factor,  a  positive  value  of  unity  is 
a.HSumed  at  some  frequency,  Eq.  1 
gives  a  gain  value  of  infinity,  indi¬ 
cating  o.sciliation.  If  the  feedback 
factor  is  positive  and  greater  than 
unity,  oscillation  will  usually  result, 
although  there  are  exceptional 
cases,  known  as  conditional  stabil¬ 
ity",  where  oscillation  does  not 
result.  However,  in  good  practice 
it  is  customary  to  design  so  that  the 
feedback  factor  never  assumes  a 
positive  value  greater  than,  say,  0.5. 

Since  the  effective  feedback 
factor  -f  AAtB,)  must  be 

held  to  a  value  less  than  plus  unity 
at  all  frequencies  to  avoid  oscilla¬ 
tion,  then  if  /1,B,  e<iuals  plus  unity, 
the  negative  feedback  factor 
AAtB,  must  never  become  zero  or 
positive.  This  requirement  cannot 


l)e  met.  in  fact,  the  asymptotic 
phase  shift  in  a  loop  containing  a 
two-stage  resistance-coupled  ampli¬ 
fier  and  the  primary  and  .secondary 
of  an  output  transformer  is  at  least 
270  degrees  at  very  high  frequen¬ 
cies  with  a  resistance  load.  Thus  it 
becomes  necessary  to  cause  A^B,  to 
assume  a  value  other  than  unity  at 
fre<iuencies  where  AA^t  i*  posi¬ 
tive.  A  phase  shift  must  be  intro¬ 
duced  into  the  feedback  transmis¬ 
sion  network  which,  in  conjanction 
with  the  pha.se  shift  in  A„  actually 
rever.ses  the  pha.se  of  A,B,  at  very 
high  and  very  low  frequencies,  so 
that  it  becomes  negative  feedback, 
although  its  amplitude  is  then  very 
small.  The  local  feedback  factor 
A,Bi  may  now  tend  to  oppose  rather 
than  aid  oscillation  at  extreme 
frequencies  where  AA^t  is  posi¬ 
tive,  although  is  still  essen¬ 
tially  positive  and  nearly  unity 


FIG.  1  Notation  usod  lor  a  two-itaq* 
ompllilor  ihowlnq  two  loodback  pathi 

shows  the  unsoundness  with  large 
feedback  factors  of  the  balanced 
feedback  principle,  in  which  .4,/f, 
is  mi^de  etjual  to  — (.V 
equals  unity),  since  the  distortion 
and  gain  variation  are  greater, 
though  reversed  in  sign,  than  if  no 
feedback  at  all  were  used. 

Oicillation 

It  is  apparent  from  Eq.  1  that 
the  quantity  (A.B,  AA:B,)  is 
analogous  to  the  feedback  factor 
AB  in  a  conventional  feedback  amp¬ 
lifier,  and  may  be  considered  to  be 
the  effective  feedback  factor  in  de¬ 
termining  the  possibility  of  oscilla¬ 
tion.  Thus  we  can  use  Nyquist’s' and 


FIG.  2-Two(taq*  ompliilof  using  combination  ioodback  cUcuils 
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Table  I— DUtorlioo  Flgiues  lor 
Various  Combiaattons  oi  Oporat- 
taq  Conditions 
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IhrouKhout  the  band  of  useful  fre¬ 
quencies. 

The  amplifier  of  Fir.  -  incorpor¬ 
ates  positive  and  neyrative  feedback. 

It  is  otherwi.se  conventional,  usinK 
self-bias  throutrhout,  and  a  hiirhly 
dejrcnerative  .self-balancinK  phase 
inverter.  The  output  transformer 
is  small,  having  a  J  x  j-inch  stack. 
The  copjier  efficiency  is  about  8<i 
[lercent. 

The  overall  nejfative  f«*edback  is 
obtained  from  the  secondary  of  the 
output  transformer  T,  and  is  fed 
throutth  K  to  the  cathotle  of  iV 
Shunt  capacitor  (’  affords  some 
feedback  phase  correction  at  very 
hijfh  frequencies.  The  feedback 
jfain  reiluction  is  ‘J  db,  and  becomes 
11  db  with  the  positive  feedback 
di.sconnected. 

The  positive  f«*edback  is  obtained 
from  the  jrrid  of  l'„  and  is  fe<l 
throuKh  R  and  (’  to  the  )frid  of 
tulie  r,.  The  positive  feedback 
voltajfe  is  developed  primarily 
across  R,  and  since  the  plate  re¬ 
sistance  of  r,  is  relatively  small, 
and  the  input  resistance  of  the  jrrid 
of  r,  is  hi^h.  The  positive  feed¬ 
back  is  desip’ned  so  that,  with  the 
negative  feedback  tlisconnected,  1', 
will  lie  near  oscillation  or  o.scillatintr 
weakly.  Since  the  voltajre  jfain  of 
the  statre  I’,  is  approximately  10, 
alxuit  one-tenth  of  the  voltatre  on 
the  jrrid  of  1’,  is  fed  back  to  the  trrid 
of  V,.  The  resistance  of  /f,  is 
therefore  made  about  nine  times 
that  of  R .  and  C,  has  about  nine 
times  the  capacitance  of  t’,.  Thus 
the  phase  and  amplitude  of  the  jMisi- 
tive  feedback  is  maintained  Hat  over 
the  ranire  of  audio  frequencies.  Be- 
cau.se  of  the  highly  degenerative 
nature  of  the  pha.se  inverter,  the 
balance  is  not  apjireciably  affected 
by  the  additional  load  of  the  posi¬ 
tive  feedback  network. 

Some  phase  shift  in  the  positive 
feedback  is  obtained  at  extreme  fre¬ 
quencies  in  the  stavres  1’,  and  T, 
due  to  electrmle  and  stray  capaci¬ 
tances,  and  due  to  the  blocking  ca¬ 
pacitors.  The  input  capacitance  of 
the  jrrid  of  1%  causes  a  further 
phase  shift,  so  that  the  polarity  of 
the  prixluct  A  R,  reverses  from 
positive  to  negative  at  extremely 
hijrh  frequencies.  The  input  capac¬ 
itance  of  V,  is  primarily  dynamic, 
due  to  feedback  throuKh  its  (rrid- 
plate  capacitance*,  at  very  hi>rh  fre- 


FIC.  3  AmplUlsr  rsiponM  cur*M  lot 
Totiou*  typos  ol  ioetiback  with  O.S  watt 
input  to  a  S.S  ohm  loudtpoakor  load 


FIG.  4  Voltaqo  roqulatioa  In  db  with 
1  volt  output  into  3.9ahm  loudspoakor 
load 


quencies  where  the  overall  feedback 
is  positive  or  small. 

In  some  designs,  it  may  be  neces¬ 
sary  to  connect  a  small  capacitor 
from  the  trrid  of  1',  to  irfiund,  or 
to  use  a  more  elaborate  phase-shift 
network  to  obtain  a  sufficiently 
rapid  pha.se  turnover  in  the  local 
feedback. 

At  extremly  low  fretjuencies  most 
of  the  ItK-al  feedback  current  flows 
throuitb  R,  instead  of  throuKh  C„ 
so  that  a  pha.se  shift  is  obtained, 
which  tojrether  with  the  phase- 
shiftinir  action  of  the  0.0.1-uf  blixk- 
inK  capacitors  in  stajres  V,  and 
is  sufficient  to  cause  the  desired 
phase  reversal.  In  practice,  the 
phase  reversal  frequencies  are 


IM 


M«rck,  I9S0  — ELECTRONICS 


placed  as  far  outaide  the  desired 
pass  band  as  good  stability  permits. 

Performance  Measurements 

Figure  3  permits  the  determina¬ 
tion  of  the  quantitie.s  (1— .4U,), 

—  A  or  .V,  and  ra¬ 
tio  (1-.4  /!  «,)/( -.4  B.). 

Figure  4  indicate.^  a  negligibly 
.small  output  im()edance,  since  the 
output  voltage  varies  only  slightly 
when  the  speaker  load  is  disctm- 
nected.  The  regulation  of  0.1  db 
at  400  cycles  may  l)e  compare<l  with 
the  regulation  of  2.7  db  that  is  ob¬ 
tained  with  the  positive  feedback 
disconnected  (11  db  of  negative 
feedback  remaining)  or  the  regula¬ 
tion  of  19  db  that  is  obtained  with 
no  feedback. 

The  distortion  indicated  in  Table 
1  would  presumably  be  inaudible 
even  with  a  wide-range  loudsjieaker. 
The  intermodulation  distortion 
averages  three  or  four  times  as 
much  as  the  harmonic  distortion,  as 
would  be  expected.  The  table  shows 
that  the  positive  feedback  cau.ses  a 
great  reduction  in  distortion. 

Design  Improvements 

The  amplifier  of  Fig.  2  is  not 
represented  as  being  the  ultimate 
in  design  of  a  positive-negative 
feedback  amplifier,  although  it 
.seems  probable  that  most  major  im¬ 
provements  would  involve  cost  in- 
crea.ses. 

If  the  negative  feedback  could  be 


made  uniform  over  a  wider  fre¬ 
quency  range,  the  local  positive 
feedback  could  also  be  made  effec¬ 
tive  over  a  wider  range.  A  wide¬ 
band  output  transformer  would  be 
helpful.  Reducing  B,.  R,  and 
R.  and  R„  and  increasing  C,  and  C',. 
will  al.so  be  helpful.  The  grid-plate 
capacitance  of  1',  could  be  largely 
neutralized  by  shunting  R,  with  a 
small  capacitor  of,  say,  3  micro¬ 
microfarads.  The  last  two  meas¬ 
ures  would  reduce  the  high-fre¬ 
quency  pha.se  shift  in  the  overall 
feedback  that  is  caused  by  the 
Miller  effect  in  F,.  Also.  R:  could 
be  shunted  with  a  small  capacitor  to 
reduce  the  pha.se  shift  caused  by 
the  grid-plate  capacitance  of  1’,^  It 
would  also  be  desirable  to  replace 
R,  by  a  network  having  a  rapid 
pha.se  turnover  at  ultrasonic  fre¬ 
quencies  and  a  small  pha.se  shift  at 
audio  frequencies. 

Low-Cost  Amplifier 

Figure  5  shows  the  circuit  of  an 
economical  amplifier.  Type  6K6(tT 
output  tul)e.s  are  u.sed,  and  the  cur¬ 
rent  drain  is  so  low  that  a  5Y3 
rectifier  is  u.sed  at  less  than  its 
rated  operating  conditions,  and 
with  resistance  filtering  only.  The 
hum  is  almost  inaudible  even  in  a 
<)uiet  r<K)m,  being  67  db  below  maxi¬ 
mum  level.  In  production,  the  out¬ 
put  regulation  rarely  exceeds 
r-  0.2  db,  and  the  respon.se  is  flat 
over  the  u.seful  range  of  fre- 


Top  *Uw  ei  ceaplal*  low<eal  audio 
anpUllof.  Output  trauiormot  la  aouatod 
bonoath  lha  chassis 


<{uencie.s.  No  production  difficul¬ 
ties  have  arisen,  although  many 
many  thou.sands  of  units  have  been 
manufactured,  and  no  special  selec¬ 
tion  of  tubes  or  components  has 
lieen  made.  Numerous  production 
units  .selected  at  random  for  test 
had  an  average  harmonic  distortion 
at  400  cycles  of  0.5  percent  with  5 
watts  output.  With  a  shuck  im- 
pul.se  at  the  amplifier  input,  the 
transient  uutput  across  the  loud¬ 
speaker  voice  coil  is  negligibly  small 
after  the  first  cycle. 

The  photograph  of  this  amplifier 
shows  the  output  transformer  to  be 
small.  However,  the  harmonic  dis¬ 
tortion  in  the  BO-cps  output  at  five 
watts  is  only  one  percent.  The 
6SN7GT  driver-phase  inverter  is 
not  shown,  as  it  is  located  on  the 
tuner  chassis  of  the  receiver. 

Conclusions 

In  conclusion,  it  appears  that 
combined  jwsitive  and  negative 
feedback  offers  considerable  possi¬ 
bility  for  improved  ()erformance  in 
pent(Mle  audio  jsiwer  amplifiers, 
particularly  where  cost  is  an  im- 
[iortant  consideration,  and  when 
conventional  mass-production  tech¬ 
niques  are  used. 
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Measuring 
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Thk  equipment  to  in?  descriiied  tions.  The  irate  and  scaling  cir- 

meaKures  radio  frHjuencies  in  cuits,  for  example,  miirht  la*  used 

the  ranire  between  100  kc  and  5  me  in  a  hiirh-speed  counter-ehrono- 

to  an  accuracy  of  0.1  {)ercent  in  an  irraph  for  the  mea.surement  of 

interval  a.s  short  as  200  micro-  projectile  velocities  or  for  the 

.■M*cond.s.  The  method  used  is  to  measurement  of  short  life  times  in 

count  the  number  of  cycles  from  a  radioactive  decay  schemes. 

IS-mc  standard  oscillator  that  occur  The  details  of  operation  may  best 
in  a  time  interval  correspondinsr  to  l)e  underst(KKl  by  reference  to  the 

a  selwted  inteirral  number  of  cycles  block  diairram,  Fiir.  1.  The  un- 

of  the  unknown  frequency.  The  known  frequency  (sine-wave  or 

precision  of  the  measurement  in-  other  simple  periodic  wave  shape* 

crea.ses  linearly  with  the  duration  is  converted  by  a  pulse  shap<'r  into 

of  this  time  interval.  sharj)  pips  synchronized  with  the 

The  system  is  particularly  useful  unknown  freciuency  in  a  definite 
for  measurinif  instantaneous  values  and  constant  phase  relationship, 
of  fre<iuency  from  a  variable-fre-  The  pulse  shai)er  shown  in  Fijr.  2 
quency  source,  when  a  measure-  in  a  triirirer  circuit  of  the  Schmitt' 
rnent  of  short  time  duration  is  type  capable  of  operating  at  fre- 
essential.  The  instrument  was  con-  (juencies  up  to  5  me.  It  is  followed 
structed  in  order  to  make  precise  i,y  a  short  ditferentiatinir  time  con- 
measurements  of  the  frtsiuency  of  stant  of  0.1.1  microsecond.  The 
the  r-f  o.scillator  in  a  frequency-  measurement  is  initiated  by  a  start- 
mmlulated  particle  accelerator,  but  in(r  pulse  derived  from  an  external 
Th»  complai*  Irequanry  m»aiurtnq  ir*  circuits  of  this  si>eed  and  precision  source.  This  startintr  pulse  trijr- 
lam  doM  noi  quil*  itll  a  ttondard  rock  should  find  many  other  applica-  v’ers  yate-control  flip-flop  1  to  its 

other  stable  state,  opening  pate  1. 
The  pate-control  flip-flops  are  fast- 
actinp  tripper  circuits  of  the 
Kccles-Jordan  tvpe,  cap.ahle  of  pass- 
inp  from  one  stable  state  to  another 
in  less  than  0,0.1  microsecond.  The 
pates  are  type  f>.\S6  pentodes  with 
hiph  suppressor-plate  transconduct¬ 
ance.  The  pate-control  sipnals  are 
impressed  on  the  suppressor  prids 
and  the  sipnals  to  be  t'ated  are 
impressed  on  the  control  prids  as 
shown  in  Fip.  1 

When  pate  1  opens,  the  pulses 
from  the  pulse  shaper  pass  throuph 
the  pate  and  ass<H'iated  amplifier 
into  scaler  1.  The  first  of  these 
pulses  trippers  pate-control  flip- 
flop  2  to  its  other  stable  state,  open- 
inp  pate  2  which  passes  a  .1-mc  sip- 
nal  from  the  crystal  o.scillator  to 
scaler  2.  The  scalinp  circuits 
shown  in  Fip.  4  are  com|>osites  of 


Table  I  — Result*  of  Frequency  Measurements 
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a  Varying  Frequency 


Instantaneuus  nieasumnent  of  !«lowly  rhanfiiii"  or  fixed  fre«|ueney  l»etween  ItM)  ke  and  5 
me  is  ma«ie  to  an  aeeiiraev  of  0.1  |»ereent  in  (Hily  2(K)  niieroseeonds.  Designed  to  lest 
synelirotron  eontrols.  the  eirenits  ran  he  adapted  to  measurement  of  pn>jeetile  veloeities 

or  short-life  radioactive  decay 


tlesiKns  by  Fitch’  and  Hi»rin- 
bothani',  which,  in  this  arranjre- 
mcnt,  run  reliably  at  pulse  re|)eti- 
tion  frequencies  up  to  5  me. 

This  ca.scaded-jrate  arrangement 
starts  the  measurement  of  time 
within  less  than  one  cycle  at  5  me 
(0.2  m ic ro.se 'on (1)  after  a  pip  from 
the  pul.se  shaper.  This  0.2-micro- 
second  uncertainty  is  the  control- 
linK  error  of  the  system.  It  can  be 
reduced  by  jroinjr  to  higher  master 
o.scil’alor  frequencies,  but  this  pre¬ 
sents  serious  scaler  desiyn  prob¬ 
lems. 

Provision  is  made  to  stop  the 
timin^r  interval  in  synchronism 
with  another  input  pip.  In  this  way 
no  additional  error  is  introduced  at 
the  end  of  the  timing  intervals. 
The  problem  is  .somewhat  compli¬ 
cated  by  the  fact  that  a  pulse  is 
delayed  considerably  in  passinjr 
throuK'h  the  .scalinK  circuits.  For 
example,  in  the  12-stajfe  scaler  u.sed 
(scale  of  4.006)  a  si^n.al  is  de!.ayed 
approximately  7.8  micro.seconds.  In 
addition  to  l>ein>f  rather  lonjr,  this 
delay  time  is  not  entirely  constant 
but  varies  somewhat  as  tubes  ajte. 

For  these  reasons  a  coincidence 
mechanism  is  used  to  clo.se  the 
tfates.  S<-aler  1  is  set  to  produce  a 
triyKer  pulse  as  it  records  the  last 
of  a  (iredetermined  numl)er  of 
counts.  This  triirvrer  pulse  is  im¬ 
pressed  and  maintained  for  several 
microseconds  on  the  suppressor 
irrids  of  the  type  G.-XSO  coincidence 
trifrjrer  tul>es.  The  control  jtrids  of 
these  tulH!s  are  continually  supplied 
with  the  shaped  input  pulses  to 
scaler  1.  The  first  of  these  input 
pulses  followinjr  the  initiation  of 
the  trivjrer  pulse  from  scaler  ) 
trijrjrers  Imth  jrate-control  fiip-flops 
and  turns  off  both  prates. 

Because  the  delay  time  throuprh 
scaler  1  may  correspond  to  a  num- 


l)er  of  cycles  of  the  measured  fre¬ 
quency,  this  scaler,  as  well  as  .scaler 
2,  is  built  with  interpolatinjf  liKhts. 
These  record  the  number  of  counts 
arriving  during  the  total  counting 
interval,  the  preset  number  of 


counts  plus  those  which  arrive  in 
the  delay  interval. 

As  an  illustration,  consider  the 
measurement  of  a  radio  frequency 
in  the  neighborhcwMl  of  2  me.  As¬ 
sume  that  an  accuracy  of  0.1  per- 


FIG.  1  Block  diaqrom  ot  main  circuit!  FIG.  2  PuIm  thaplnq  circuit  ut«d  to 
uied  in  th*  ir^quancy  maaiurinq  tyitam  chanq*  tin*  into  trlanqular  wavM 


FIG.  3  Colnddanco  triqqor.  goto  control,  qat*  and  omplUiar  circuits 
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FIG.  4  Circuit  dkaqram  el  the  latl  tcaler 


i-fiit  in  re<|uire(l.  Thin  m«*ann  that 
thn  rountinir  interval  munt  include 
at  leant  1,000  cycles  <if  the  standard 
r>-mc  oncillattir,  which  correnpondn 
to  approximately  400  cycles  of  the 
fnsiuency  to  be  measured.  It  is 
therefore  nei'es.sary  to  preset  scaler 
1  to  512  cycles  (the  tirst  integral 
power  of  2  greater  than  400),  clear 
the  scalers  by  pressing  the  reset 
buttons,  and  initiate  the  measure¬ 
ment  with  a  starting  pulse.  After 
the  measuring  inteival  .s»-aler  I 
might  read  517.  This  condition 
wtiulil  mean  that  4  additional  pulses 
hail  panned  through  gate  1  during 
the  time  that  the  512th  was  passing 
through  the  sialer.  The  next  pulse 
1 517th  t  turned  off  the  gates. 
I  late  2  would  then  have  Iwen  o|M-n 
iliiring  517  —  1  or  5 Hi  cycles  of  the 
measured  freipiency,  since  the  num- 
lier  of  intervals  iMUiiuled  by  ti 
piil.ses  in  n-l.  If  staler  2  had  re- 
cordetl  1.2‘.*’.>  counts,  then  the  input 
frei|uency  would  base  bin-n 


IKK)  me  • 
1  DSiil 


i51(i)  I  1.22!)  1 
•  OIK)  15  me 


I  ^ _ SCAttO  NPo'  j  _ 1'^  _ 

1  I 

I  I  .1 


Figure  5  shows  a  typical  series 
of  waveforms  encountered  in  the 
measurement  of  a  frispiency  in  the 
neighlKirhiHsI  of  2  me.  It  is  seen 
that  despite  the  delay  in  the  scal- 


riC.  5  Wavslorraa  appsarmq  at  indl 
cat»d  circullt 

ers,  laith  .scalers  count  cycles  over 
intervals  that  differ  in  duration  by 
less  than  0.2  micrivsiHiind. 

Table  I  shows  the  results  of  some 
frispiency  measurements.  Kach 


measurement  was  made  with  four 
different  preselected  values  for  the 
count  in  scaler  1  in  order  to  test  the 
consistency  of  the  system.  At  each 
friHjuency  the  four  pre.seUi'ted 
counts  were  512.  1,024,  2,048  and 
4,0%.  Kven  in  as  short  a  measur¬ 
ing  interval  as  106  microseconds, 
the  error  is  only  slightly  greater 
than  0.1  percent. 

Synchrotron  Control  Problem 

In  the  :i-billion  volt  proton  syn¬ 
chrotron,  the  r-f  master  o-scillator 
will  1h‘  friHpiency-modulated  from 
200  kc  to  4.2  me  in  one  second 
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vice  and  technical  assistance,  and 
to  R  V.  Dvorak  and  L.  O.  Davis 
for  their  help  in  layout  and  con¬ 
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Noise  Figure  Chart 


(iivf*-*  tioiM*  (i^ur<‘  dirt'rlly  in  dpriheln  from  value  of  noi>e-}jeiierator  diode  eiir- 
rent  required  t«>  doulde  the  noi.ne  power  out|Mit  of  an  amplifier  from  it!«  no-input 
\aliie.  'I'he  in|>ut  ini|>edanre  of  the  unit  under  te»tt  is  Uie  other  parameter 


By  EUGENE  0. JAREMA 

f  ArrmioNK-n  iirttnt  h 
h  t  ttnm  MiffHttl  l.aiHirntttry 

Helmar  Srw 

TMK  NOISK  Fl(;rKK  of  a 
retvivor  or  am|iiitier  in  the 
factor,  in  «lecit»**ls,  by 

which  the  HiK-iial-to-noiKe  ratio 
exi.stinK  111  a  resmtive  source  is 


(lejrradeii  in  passinR  throuKh  the 
receiver  or  amplifier,  the  band¬ 
width  remaininir  constant.  The 
siKnal-to-noi.se  ratio  is  measured 
at  20  deir  (’  tiefore  the  source  is 
connected  to  the  receiver. 

The  most  common  method  for 
determinintf  noise  figures  is  by 
using  a  temp«‘rature-limited  di¬ 


ode  noise  generator.  Such  a 
noise  generator  is  self-calibra¬ 
ting.  No  correction  factor  is  nec¬ 
essary,  providing  the  limiting 
frequencies  are  considerably  less 
than  the  self  resonance  of  the 
noise  diode  and  the  electron  tran¬ 
sit  angle  is  less  than  90  degrees. 
The  load  of  the  diode  generator 
must  al.so  be  matched  to  the  in¬ 
put  imjiedance  R  of  the  receiver 
or  am[ilifier  under  test. 

The  accompanying  chart  eli¬ 
minates  the  computations  usually 
involved  in  obtaining  a  noi.se  fig¬ 
ure  by  the  noise-generator  meth- 
(k1.  The  noise  generator  in  its 
off  (losition  is  connected  to  the 
input  of  the  amplifier  under  test, 
and  the  noise  power  level  of  the 
amplifier  is  noted  on  an  output 
meter.  The  generator  is  then' 
turned  on  and  adjusted  until  the 
amplifier  noise  power  output 
reading  is  doubled.  The  noise- 
generator  diode  current  It  is 
then  noted. 

I'he  amplifier  noise  figure,  in 
deciliels,  will  be  represented  on 
the  chart  by  the  diagonal  line 
which  crosses  the  intersection  of 
the  appropriate  It  and  R  lines. 
For  i‘xample,  let  R  =  300  ohms 
and  /,  =  1.0  ma;  the  noise  figure 
will  Ih*  7.8  db. 

The  chart  is  based  on  the  fact 
that  the  noi.se  figure  is  equal  to 
20/, /v,  where  It  is  in  amperes 
and  R  in  ohms. 

Occasion  may  arise  when  R 
may  be  larger  than  1,000  ohms 
or  /,  may  lie  less  than  0.1  ma. 
For  every  cycle  change  in  either 
R  or  /,  the  reference  level  will 
change  10  db  in  the  same  direc¬ 
tion. 
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Kleetriral  ctiaracleri'lii-*'  '[x-eially 
<iesigne<i  for  erilieal  applit  alions  in 
televi>ion,  radio  anil  other  eireiiit*. 
InMilaled  ^l^a^ts  are  knurled  lor 
ease  in  adjU'linent.  Shalt  and  eur- 
rent-i'arrvini:  part-  proMile  lotK)  volt 
insulation  .  .  .  •■'“if;"  diameter  'a\e- 
space  .  .  .  phenolie  material  elimi¬ 
nates  merhaiiiral  noi?.e.  I’reri-ioti- 
eontrolled  earhon  element  proxides 
smooth  ta[wr-.  ipiiet  o|«-ration.  aeru- 
rate  re-i-tame  values,  le—  drift  in 
telex  i-ion  applieatioii'. 
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I.N  maki.m;  iltri'v  t-v<ilti»ir«-  mi-a.-uirf- 
mcnf.i  Ilf  hitrli-ini|H‘<iiincf  .'ioiirc«-'< 
such  li*  vui'iiurD'tutif  i-irruit.H  or 
(•li*«'liolytii-  c-cllt.  it  is  fr**i|(ii‘ntly  <1**- 
iirulilf  III  iilur**  a  luw-jfitiii  iimplifii-r 
ahi-iul  Ilf  till'  iiiilii-atitu'  mstrunu-nt 
III  (iriliT  til  otitain  hiph  nirn-nt  siui- 
sitiMtv.  Such  all  amiilifu-r*  ii.siially 
rl■lllllr••«  that  Imth  terminals  of  the 
imliratinir  instrument  hi-  ahii\e 
y'l'iiuml.  a  I'liiniition  that  is  not  ile- 
sirahlf  svhen  oM-rloail  iirotts  tion  is 
to  Ilf  iihtainetl  with  liiaseil  diiKles, 
or  when  siH-iial  scale  character¬ 
istics  are  to  he  olitaineil  with  non¬ 
linear  circuit  elements 

The  circuit  of  Fjir  I  shows  a 
-imiile  amii'ilier  which  [M'rmit.s 
uroiinilinir  of  both  the  iniuit  ami 
the  out  put  terminals;  it  has  the 
ailititional  features  of  low  jfriil  cur¬ 
rent,  in  '  am|iere,  tow  outinit  im¬ 


pedance  of  200  ohms  and  excelU-nt 
linearity  over  the  input-voltape 
ranife  of  -t  5  volt.s. 

The  amplifier  is  stahilized  hy  the 
ii.se  of  series-balanced  bridge  cir¬ 
cuits’.  The  output  staRe  consists 
of  l’„  a  cathode  follower,  conniH-ted 
in  series  with  1’,.  a  dummy  tube 
constitutiiiR  the  other  arm  of  the 
briilRe. 

The  plate  circuit  of  1',  presents  a 
Very  hiRh  incremental  impedance 
to  the  cathmle  circuit  of  I’,;  conse- 
ipieiitly  the  cathode-follower  Rain 
is  almost  unity,  and  is  |iractically 
indeiiendent  of  tutie  characteristics, 
fhis  condition  holds  provided  that 
the  resistance  of  the  indicatiiiR  in¬ 
strument  is  much  hiRher  than  200 
ohms,  which  is  normally  true. 

fo  corriH-t  for  drift  resultiiiR 
from  heater  voltaRc  variations. 


provision  is  made,  by  means  of  H„ 
for  the  differential  adju.stment  of 
the  heater  voltaRes  of  I’l  and  VV 

The  first  staRe  of  the  amplifier, 
consistinR  of  V’,*  and  I',*,  also  em¬ 
ploys  the  .series-balanced  circuit. 
The  tubes  are  ofierated  with  the 
low  plate  supply  of  20  volt.s,  and  a 
heater  supply  of  3  volts  to  obtain 
low  Rrid  current.  The  use  of  a 
hiRh  cathiaie-bias  resi.stor  helps  to 
maintain  the  Rrid  bias  at  the  most 
favorable  jxiint  for  low  Rrid 
current. 

.•\  number  of  measurements  have 
shown  the  amiilifier  characteristics 
to  Im'  as  follows:  A  linearity  of  2 
|M‘rcent  is  maintained  over  the  in- 
put-voltaRe  ranRe  of  :±;  •'>  volts.  The 
Rrid  current,  determined  by  the 
methial  Riven  by  StroiiR’.  varies 
considerably  over  this  raiiRe,  it 
beiiiR  10  amjiere  at  zero  ininit. 

y  10  ”  ampere  at  an  input  of 
•  <1.2  Volt,  and  10  "  ampere  at  an 
iniuit  of  •  volts.  The  zero  drift 
was  found  to  be  about  10  millivolts 
for  a  10-iiercent  chariRe  in  heater- 
supply  voltaRC. 

With  a  stabilized  heater  suiMily, 
a  drift  of  less  than  one  millivolt 
per  hour  was  noted.  This  measure¬ 
ment  was  made  with  a  Rrid-circuit 
resistance  of  .'lOO  meRohms.  The 
overall  voltaRe  Rain  of  the  ampli¬ 
fier  under  oiien-circiiit  conditions  is 
ainiroximately  0.0.  TubechanRes  or 
heater-sup(>ly  \oltaRe  chaiiRes  of 
10  (lercent  did  not  alter  the  Rain 
by  more  than  tiercent.  It  should 
be  noted  that  .selected  tubes  were 
not  used  diiriilR  these  tests, 

Rehjikncf.s 

I  M  J  N'  Thur-li.n.  W.rnti.iMcs  is 
|.  liiL-  ih  t  ISU 

I  :•  I  .Mtiiii...  \ri/i  lunTKcN'ics  .  m, 
|.  IK'  .\||»:  IM.. 

1.11  .I..I111  .siriii.c  I'riM  •  iliin  -  in  Kx- 
|..  i  iii..  1,1  il  I'hi.l.  -  •  I'l.  i.II..  Il.ill.  In. 

\  \  I  M 


Miliialiirc  K«|iii|tin«‘iil 
for  Xriiix 

.MimxTI  Kl/Ki>  iiroducts  for  the 
.'siRiial  Corps  include  a  crystal  rec¬ 
tifier  the  size  of  a  match  head, 
a  field  switchboard  that  weiRhs 
but  22  iHiunds  and  a  portable 
teleprinter  weiRhinR  43  poiind.s. 
Developed  throuRh  SiRnal  Corps 
re.search  project.s,  the  field  switch¬ 
board  de.siRned  by  the  Army  may 
1k'  used  for  both  wire  and  radio 
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The  finest  solder  made 
for  all  television  and  radio 
work . . .  Everything  Electrical 


Ketter  Plaitic  Rotin-Core  and  Kettcr  "Rewn- 
Five"  Cor*  Solders  or*  recogniied  by  th* 
trade  as  outstanding  for  the  finest  type  of 
radio,  television  ond  electricol  work 

Kester  Solders  are  made  only  from  newly 
mined  grode  A  tin  and  virgin  lead.  Fluxes 
chemicolly  correct. 


Only  highly  skilled  craftsmen  ore  employed 
by  the  Kester  Solder  Company.  Flux  formu¬ 
las  and  specifications  ore  rigidly  adhered  to 
for  perfect  uniformity. 


,0'”  ^.oirro- 


DIPINDABII 


Making  Kester  Solder  is  an  exact  science 
from  the  row  moteriol  to  the  finished  prod¬ 
uct.  Everyone  knows  and  prefers  Kester  be¬ 
cause  it  can  be  relied  upon  to  do  the  job 
right  every  time,  even  under  the  most  diffi¬ 
cult  soldering  conditions. 


Kester.. .Standard  for  thelVand  Radio  Fields 

KESTER  SOLDER  COMPANY 

4204  Wrightwood  Avenue,  Chicago  39,  Illinois 

Nework,  N  i  *  Brantford,  Cortodo 


WRITE  FOR  FREE  COPY  “SOLDER  AND  SOLDERING  TECHNIQUE' 


(j  .  V 


lie-  Mile  lO  ^(-1  Mint  ll('«‘  (ri|»  <ll 
KcnK-i’s  1'(‘< liilit  .iI  M.inii.tl  lillctl 
ssiih  s.ilti,il>l(-  iiir<iiitiali<>ii  u*- 
{[•.iidiii^  iht*  inovi  .itisaiucd  and 
<-lli<  ieni  iiidiisit  ial  Mtldeis  and 
linxfx. 
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circuits.  It*  w«M/ht  of  2U  |h»liiii1' 
compare*  with  a  72-poun<i  !<w'itch- 
buard  currently  in  uw.  The  neu 
board  take*  up  four-tenth*  of  a 
cubic  ffH>t  a*  compared  with  two 
cubic  feet  for  the  obler  tvpe.  Tiiree 
«witcht*oard.s.  ea  h  with  a  rapaeity 
of  12  line-*,  can  t>e  eonranted  to 
provide  ow itchintr  for  .■|t>  -ireiiit!*. 

The  new  |Kirtat>le  teleprinter, 
haviiiK  a  weiKht  of  4o  (Hiund*. 
will  eventually  replace  eijuipment 
weijfhintf  22.'i  pounds.  The  newly 
develo|ied  teleprinter  i.s  considered 
faster  and  stronirer  than  it.s  prede- 
cer.sor. 

Wiirintr  the  war.  field  wire  used 
by  the  .Army  weijrhed  132  pounds  a 
mile.  Recent  research  has  resulted 
In  develojiment  of  wire  which 
weighs  only  IH  pouniis  [n-r  mile. 
The  litrhter  wire  has  a  talking 
ranKe,  when  wet,  of  12  miles,  as 


compared  with  a  10-mile  rariKe  of 
field  wire  currently  in  use. 

.Miniature  tiilres  take  only  15  per¬ 
cent  of  the  space  of  older  types, 
while  subminiatnres  in  turn  are 
only  aiaiut  10  (lercent  the  size  of  the 
miniatures.  Resistors  are  a  tenth 
of  their  wartime  size,  while  capaci¬ 
tors  tislay  take  les.s  than  25  percent 
of  the  spare  thi‘y  r»s|uired  in  e<|uip- 
rnent  used  in  World  War  11. 

The  Siirnal  Corps  has  found  400- 
eyele  a-c  jH-rmits  the  use  of  smaller 
and  liy'hter  components  in  much  of 
its  electronics  esjuipment.  Also, 
l(M>-<ycle  trenerators  them.selves 
coiiM  la-  made  smaller  and  litrhter 
than  fio-cycle  eijuipment,  for  the 
same  power  output.  Kntrineers 
have  develojied  a  generator  weifth- 
injr  but  X5  pounds  that  puts  out  as 
much  jMiwcr  as  an  older  piece  of 
ei|ui|>ment  weijrhini,'  120  pounds. 


lli^ll*K(‘•istuIl^«‘  M(‘a«iir<‘iii«‘nt 

Bv  W.  (;.  StlKPARli 

PHynu'til  it*pr 

ittteiHff  AirpUint  f’n 
Smtilr. 

-AccI'RATT.  m:*a.surement  of  resi.st- 
ance  below  nlaiut  one  nieirohm  is 
usually  made  by  means  of  a  Wheat¬ 
stone  bridjre  usinK  a  galvanometer 
for  the  null  indicator.  .Xtmve  this 
value  the  resi.stance  of  a  >faIvano- 
meter  is  twi  low  to  projaTly  match 
the  hiK’h-resistance  arms  of  the 
bridjre  and  insufficient  indication 
results.  A  vacuum-tube  amplifier 
connected  to  the  output  of  the 
bridKc.  however,  offers  a  much 
higher  imi)edance  and  is  (jiiite  effec¬ 
tive  since  the  voltage  output  of  a 
high-resistance  bridge  is  compara¬ 
tively  high. 

Figure  1  shows  a  bridge  and 
amplifier  for  the  purpose.  The 


Hiiilio-f !oiilroll«-«l  r<»v  Aiilo 


tOfiOO 


SlMPl.lKitii  to  just  about  the  ulti¬ 
mate  degree,  a  radio-<-ont rolleil  toy 
automobile  has  been  invented  that 
employs  one  eltsdronir  tulH-  in  the 
car  and  another  in  the  transmitter. 

As  shown  in  the  acconijianying 
illustration,  the  toy  consists  of  a 
plastic  car  powered  by  battene-.. 
The  tonneau  contains  the  receiving 
tube  and  two  re'ays  These  are 
covered  liv  a  t rans|)arent  plastic  toji 


for  protectioti  against  rough  treat¬ 
ment  hy  the  user. 

The  control  box  contains  the 
transmitter  which  feeds  an  antenna 
lead  that  can  he  arranged  in  a 
cinle  of  .50  feet  in  diameter.  The 
car  operates  within  the  circle  and 
from  four  to  six  feet  lieyond  it. 
Ih'signed  by  .lohn  and  .Andrew 
Yciser  of  Itcrkeley,  California,  the 
toy  will  sell  for  25  to  30  dollars. 


1,000 
>ZtR0 
ADJUST 
1 1^000 


FIG.  1  Ciicuil  ot  hiqh  retislanc*  bridq* 
and  amplliUr  lor  convonlent  moaturo- 
menti  up  to  100  moqohms 


bridge  consists  of  precision  ratio 
arms,  a  variable  standard,  which 
may  be  a  laboratory-type  resistance 
decade,  and  the  unknown,  .'since  the 
ratio  is  100  to  1,  a  l-megohm 
decade  may  Ik*  used  for  mea.siire- 
ments  up  to  100  megohms.  The 
accuracy  of  laboratory  decades  i.s 
usually  0.1  jiercent  or  greater,  and 
the  ratio  arms,  if  not  already  this 
accurate,  may  l>e  adjusted  by  put¬ 
ting  a  0.1-percent  resistor  across 
the  unknown  terminals  of  the 
bridge  and  a  0.1-iH'rcent  resistor  of 
1  too  the  value  across  the  decade 
terminals  and  then  correcting  the 
ratio  arms  until  the  bridge  bal¬ 
ances.  The  meter-amplifier  circuit 
indicates  to  much  closer  than  0.1 
percent  except  when  measuring  ex¬ 
tremely  high  resistances,  .<o  the 

(Continued  on  p  132^ 


by  radio  control  thU  toy  automobil*  coToro  o  fifty  foot  clrclo 
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S\  III  lift  ir  M  ira — A  •> 


.SVNTiinu  MU  A  ha-t  crvstal- 

lir«'<l  t)y  .scientists  of  the  National 
Hureaii  of  Standanls  The  synthe¬ 
tic  sut>stance  is  said  to  have  all  the 
desirable  properties  of  its  natural 
version,  with  improved  heat-resist- 
inir  characteristics. 

The  inirredients  useil  are  similar 
to  raw  materials  often  used  in  mak- 
iiiK  Klass:  ipiartz,  maKUesite,  baux¬ 
ite,  and  a  tiuorosilicate  compound. 
The  tiuorosilicate  is  the  cry.stalliz- 
inir  airent. 

/V«cr*» 

.\fter  the  initial  mixiiiK,  the 
ipiartz,  magnesite  and  liaiixite  are 
placed  in  a  ceramic  crucih'e  and 
heateii  for  more  than  an  hour  at  a 
temiM>rature  of  1,000  (’.  This  calcin- 
inir  o|M’ration  drives  otT  carbon 
dioxide  and  water  which  would  in¬ 
terfere  with  the  formation  of  (tcmhI 
crystals  of  synthetic  mi'Ui.  The  cal- 


lnsiv4l«Bls  lor  (yBlKotlc  mica  or* 
moltod  la  a  (poctol  oloctoc  luroaco  al 
1.400  C.  CrysMla  lorm  al  bottom  ol 
platinum  lined  cructblo  on  coollnq 


cinetl  iiiKredients  a‘‘e  iriouml  to¬ 
gether  with  potassium  lluorosili- 
cate,  and  the  resulting  mixture  is 
thim  packet!  into  a  platinum  crucible 
and  melted  in  a  sptH'ial  electric 
furnace  at  1.4<MI  .-^s  the  furnace 

ctKils,  mica  crystals  form  at  the  bot¬ 
tom  of  the  crucible. 

The  most  satisfactory  synthetic 
mica  deve'o|a*d  thus  far  has  the 
chemical  formula  A'..lff;.»4/»Si 
This  is  etpiivalent  to  a  form  of 
natural  mica  in  which  the  hyilroxyl 
raiiical  has  lM*en  replacetl  by  fluo¬ 
rine. 

Impurities  may  tM-ciir  in  the  syn¬ 
thetic  mica  in  the  form  of  milky 
films  parallel  fo  the  individual  layer 
or  white  patches  between  crystals, 
t'rystal.s  free  of  impurities  are  clear 
and  transparent,  and  thin  flakes  are 
easily  split  aw’ay  alonir  the  planes 
of  natural  cleavaire.  The  synthetic 
form  has  physical  properties  which 
compart-  favorably  with  natural 
mica.  Klectrical  measurements  on 
several  clear  flakes,  1  inch  stpiare 
by  ■  ■  inch  thick,  inilicate  a  dielec¬ 
tric  constant  of  alwiut  l>.3.  The  larj;- 
est  crystals  irrown  so  far  at  the  Na¬ 
tional  Hiireau  of  Standanls  have  a 
surface  area  of  I  stpiare  inches. 

Satisfactory  mica  synthesis  de- 
Itentls  tti  a  larire  extent  on  the 
materials  used  in  the  crucible  lin- 
inir.  Ceramic  Iminirs  are  badly 
ctirrtuleil  by  a  flutirine-liearinir 
melt.  Carbtin  and  silicon  car- 
bitle  crucibles  are  somewhat  better, 
but  tlut>ritle  irases  escajte  through 
the  relatively  ptirous  walls,  and 
tine  carbtin  particles  iK-come  im- 
beililed  thrtiuirhtiut  the  synthe- 


riakni  ol  ■rnlhnllc  mica  ar«  nsaminad 
undnr  a  biooculiu  mlcroncopa  lor  (true- 
tural  dnincts.  luch  oa  Impurlllot.  qaa 
bubblai.  laully  orlonlatloa  and  Incom- 
plala  cryslallliadon 

sizetl  mica.  Crucibles  linetl  with 
platinum  ftiil  jrive  the  be.st  re¬ 
sults.  They  ilo  ntit  react  with  the 
melt  anil  are  able  to  withstand  hiKh 
tem|H-ratures  for  lonif  peritnls.  .\1- 
fhouifh  initial  cost  is  hiirh,  the 
platinum  liniiiKs  may  be  melteil 
dowm  and  re-formed. 

The  shape  of  the  crucible  is  also 
important  in  mica  synthesis.  Flat- 
boftomed  crucibles  are  undesirable 
because  they  offer  a  larRe  surface 
for  the  formatitm  of  many  seeil 
crystals  which  »rrow  indepi-ndently 
in  different  directions  and  thus 
limit  the  development  of  single 
larire  crystals.  .Mica  has  a  .sheet¬ 
like  structure  anil  irrows  faster  in 
a  direction  parallel  fo  its  cleavaire 
plane  than  in  any  other  direction, 
('on.seipiently,  if  a  crucible  with  a 
cone-shapeil  bottom  is  u.sed,  the 
numlier  of  seed  crystals  is  reiliicetl 
anil  the  direction  of  jrrowth  temls 
to  Ih-  upward.  Experiments  art- 
now  in  proifress  to  find  ways  of 
predetermininir  crystal  irrowth  even 
more  completely  in  order  fo  prow 
larpe  parallel  sheets. 

Tolpyision  Dpnionstration 

How  Tkckvi.sion  Works  can  bt- 
vividly  demonstrated  by  the  experi¬ 
mental  setup  shown  in  the  accom¬ 
pany  inp  iliapram.  Two  cathode-rav 
o.scilloscopes,  a  sensitive  phototube 
unit  anil  a  len.se  comprise  the  equip¬ 
ment.  The  o.scilloscopes  furnish 
fheir  own  sweep  voltapes.  The  in¬ 
ternal  sweep  penerator  of  the  view- 
inp  o.scillosco|H‘  is  operated  at 
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Laboratory  Instruments  for  TELEVISION 


Type  202-B 

FM  SIGNAL 


Frequency  Range 


Additional  coverage  from 
0.4  to  25  me.  with  accessory 
UNIVERTER  Type  203-B 


UNIVERTER 
Type  203-B 


available  as  an  accessory  is  the  203-B 

Univerfer,  a  unify  gain  frequency  converter  which, 
in  combination  with  the  202-B  instrument,  provides 
the  odditional  coverage  of  commonly  used  inter- 
mediofe  and  radio  frequerKies. 

R  f  RANCf  0.4  me.  la  2S  me.  (0.1  me.  la  2S  me  with 
ne  cofrier  d«vi«tien). 

R  F  INCREMENT  DIAL;  250lic.ifi  10  kc.  increments 
R  F  OUTRUT:  01  micreveH  te  0.1  voH,  e.  1  rfb.  Al»e 
eppreaimetely  7  veH«  meiimum  (uncolibrete^) 
OUTRUT  IMREDANCE:  ApproHimefely  60  ehmt  et  01 
veH  iecli,  470  eHnit  ot  7  velt  pin  jecli 


GENERATOR 


54-216  me. 


DESlONfRS  ANO  M ANUE ACTUREtS  OF  THC  O  MfTCR  QX  CHECKER 
FREQUENCY  MOOUIATED  SIGNAL  GENERATOR  BEAT  FREQUENCY 
GENERATOR  ANO  OTHER  DIRECT  READING  INSTRUMENTS 
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FM  SIGNAL  GENERATOR 


Type  202-B 


The  Type  202-B  FM  Signal  Generator  is  specifically 
designed  to  meet  the  enacting  requirements  of 
television  and  FM  engineers  working  in  the  fre- 
querKy  range  of  54  megacycles  to  216  megacycles. 
Following  ore  some  of  the  outstanding  features  of 
this  versotile  instrument: 


RF  RANCiS  54-108.  108-216  me  ^  0  5%  accuracy. 
AUo  €nv*f%  0.4  me.  to  2S  me.  with  occostory  20^*6 
Univortor. 

VERNIER  01  At  24. 1  poor  rotio  wtth  mom  Froqwoncy  diol. 
FREQUENCY  DEVIATION  RANGES:  0-24  kc  ,  O-tO  kt., 
0-240  kc 

AMRLITUDE  MODULATION:  Continuously  warioble 
0-$0%.  colibrotod  ot  30%  and  50%  pointt. 
MODULATING  OSCILLATOR:  Eight  mlornol  moduloting 
Froquonciot  From  SOcyclocto  I S  kc.  ovoilobic  for  FM,  AM 
RF  OUTRUT  VOLTAGE:  0  2  voH  to  0.1  microvoH  Out- 
eul  imoa^anc*  26.S  ohmt 
FM  DISTORTION  Lots  thon  2%  ot  75  kc  doviotion 
SRURIOUS  RF  OUTRUT:  All  tpuriout  RF  voKogot  30  db 
or  moro  bolour  fundomcntol 


If  you  have  an  FM  or  television  instrument  requirement, 
let  us  acquaint  you  with  full  particulars  and  technical 
data  concerntog  the  Type  202-6  FM  Signal  Gerverator 
and  Type  203  6  Univerter. 


BOONTOrRADIO  ^ 

BOORTOR  R  JU  S*  V  ^ 


\ 
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Ilv*  lalvTlalan  4«mo<ialrattoa  uatnv  iwiy 
two  oartlleacopM  and  a  phoUMaulUpIlar 
ittlt 

Itne-ATAnninK  frequency  and  is  con¬ 
nected  to  the  vertical  amplifier  of 
the  scanninK  oscilloscope,  while  the 
internal  oscillator  of  the  scanninR 
oscilloscope  is  adjusted  for  frame 
fre<iueBcy  and  also  furnishes  verti¬ 
cal  scanning  for  the  viewing  oscil¬ 
loscope. 

The  rasters  thus  generated  are 
automatically  synchronized.  The 


scanning  oscilloscope  raster  is 
focused,  by  a  lens,  onto  the  object 
to  be  viewed.  The  light  reflected 
by  the  object  is  picked  up  by  a 
photomultiplier  unit.  The  resulting 
photomultiplier-tube  signal  is  used 
to  intensity-mixlulate  the  beam  of 
the  viewing  oscilloscope  which  re¬ 
produces  the  image  of  the  .scanned 
object. 

The  hook-up  shown  rotates  the 
viewing  raster  ninety  degrees  on 
the  oscilloscope  screen.  For  erect 
viewing,  the  scanned  object  may  be 
laid  on  its  side. 

F'or  best  results,  the  frame  fre- 
(juency  should  be  set  just  high 
enough  to  eliminate  flicker — about 
30  cps.  Line  frequency  can  be  ad¬ 
justed  to  the  {loint  where  the 
limited  resolution  of  the  system 
becomes  objectionable  —about  3,000 
cps,  or  100  lines  per  frame.  This 
ingenious  system  was  presented  by 
Robert  E.  Benn  of  the  Franklin 
Institute  Laboratories  in  the  Oc¬ 
tober,  1949  issue  of  the  Amfri- 
ran  Journal  of  Phy»ie». 


Atom-Smashing  .Analysis  of  Minnii*  Suni|tlt*s 


Analysis  of  minute  quantities  of 
matter,  as  little  as  a  billionth  of  an 
ounce,  has  been  made  possible  by  a 
recent  Stanford  Research  Institute 
development.  The  new  technique, 
which  wa.<«  developed  for  the 
pur|Kise  of  analyzing  smug  parti¬ 
cles,  is  capable  of  determining  the 
constituents  of  layers  of  material 
no  more  than  one  moUvule  in  thick¬ 
ness. 

In  ojK-ration,  s|)«*cimens  of  the 
substance  to  l>e  analyzinl  are  bom¬ 
barded  by  a  stream  of  ions  which 
are  scattered  in  a  characteristic 
way  when  they  come  in  contact 
with  the  substance.  Ion  detectors 
determine  the  nature  of  the  scat¬ 
tering.  By  comparing  the  un¬ 
known’s  scattering  characteristics 
with  those  of  known  elements,  the 
elements  In  the  unknown  can  be 
detected. 

This  work  was  de.scribed  by 
Sylvan  Rubin,  staff  physicist  at  the 
t'alifomia  Institute  of  Technology, 
in  a  i>aper  presented  before  a  na¬ 
tional  meeting  of  the  American 
Physical  Society  at  Stanford  Uni¬ 
versity.  The  photograph  shows  Dr. 


Rubin  beside  the  half-million  volt 
Van  de  draff  generator  which  is 
u.sed  to  accelerate  the  ions  that 
Inimbard  the  sample  of  the  material 
iK'ing  analyzed. 


Hall  laUlloa  voll  Ion  accslaraloi  make* 
poMlbl*  th*  tub  mlcTocbaoilcal  aaalysis 
ol  atraocphsrlcal  poUutania  by  bombard- 
Inq  thorn  with  a  tiroom  ol  proloao 


l*rinte<l  Iron  (^re  Coils 

By  Martin  KuDixf-ER 

/frookiyn,  .V.  V. 

A  METHOD  of  coil  construction  is 
presented  here  whereby  the  print¬ 
ing  technique,  with  its  adaptability 
to  mass  production  and  miniatur¬ 
ization,  may  be  applied  to  iron-core 
coils.  The  basic  construction  shown 
in  Fig.  lA  consists  of  a  thin  insu¬ 
lating  wafer  on  both  sides  of  which 
are  printed  spiral  coils,  the  center 
end  //  of  each  coil  being  automati- 


Tccml  ■ 

CONTACTS 

r-WAVCR 

JCONTJCTSj 

COHOUC-  |>3 

-  ■n 


(0) 

-•Arts 


FIG.  1  Spiral  colU.  printod  oa  lasuiat- 
Inq  waters,  ars  connected  In  series 
simply  by  brtnqinq  two  waters  loqetber 
under  sliqbl  pressure 


cally  connected  in  manufacture 
through  the  wafer  base.  The  outer 
ends  terminate  in  two  slightly 
raised  contacts,  one  on  each  side. 
Both  sides  are  insulated  except  for 
the  contact  surfaces. 

A  complete  coil  is  obtained  by 
assembling  any  number  of  wafers 
so  that  the  contacts  register,  there¬ 
by  connecting  all  turns  in  series 
as  shown  in  Fig.  IB.  The  core  is 
in.serted  through  the  central  hole; 
wafer  contacts,  insulative  spacer 
and  a  jacket  (not  shown)  exert 
pressure  to  maintain  contact  be¬ 
tween  wafers.  Several  methods 
are  available  for  printing  the  con- 
ductor*'*,  including  electroplating 
or  stamping  for  high  conductivity, 
spraying  or  painting. 

Sfiace  Requirement* 

The  space  occupied  by  the  wafer 
base  is  offset  by  the  elimination  of 

(CmtliuMd  wi  p  172) 
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I*  POSITIVE  ACTION  I 
•  low  ANOUIAIITY  I 

I*  lONOER  IIFE  I 

•  WIDE  SEIECTION  I 


SPECIFY  HONEYWELL 


I  IIP  NiMH'ifir  a|>|>liratiiin  it  a  iiiii'htv  iiii|Hirlanl  thini:  lo a-oiioiiliT  itlii'il 
a  nirrrur>  Mtili  li. 

I'hr  t-aanpldr  line  of  lloiio  wrll  MiTrur>  Swilcliri*  gni-o  \o(i  an 
•‘xtmn«‘l\  uiilr  •><-l)*<-tion  .  . .  |>rrinit«  voii  to  |iii'k  lln-  one  that  rxai  tU 
nUitH  your  iK'rd. 

Ilonrwti-ll  Mda'iirx  Switi  lirH  arc  tiiiv  anil  roin|iart  .  .  .  ari*  aila|italili' 
to  iinumal  nionntini'H.  I'lii-x  o|HTali-  at  Ioh  ancli-K  .  .  .  Iia\ i-  no 
inoxin)!  |iarta  .  .  .  arr  •a-alni  a^aiinit  liiiHt,  can  ami  rorro>ion.  fiHilril 
roiitai't  poiiitH  rannol  oi-i'iir. 

rill*  roinpli-ti'  litif  ia  at  xmir  roininaml  .  .  .  afTorilini;  |;ri-ati-r  lalilmir 
in  priMliirt  ili-Hif'ii,  Hitli  iinprovi-il  |H*rfonnanri-  ami  triMililr-fri-r 
oiirration.  W  rili-  for  a  ropy  of  m-w  (lalalo):  l.ll.'l  for  lioHn-liHrartli 
infonnation  ...  or  rail  in  your  Im  al  llonry  wrll  •■ii^im-i‘r  for  a  •Irtaili-ii 
liiM'iiaaioii  of  a  partii'iilar  appliration. 


MINNE  APOllS-HONEYWEll  lEOUlATOI  CO 
SROWN  INSTRUMENTS  DIVISION 
4428  Wayna  Avanua.  Philadalphia  44.  Pa. 

CIVi(«s  in  73  prwicipcf  crh«t  ol  UmfW  Cg*»odo  otW  Mtrotpgfcoipf  vo'ld 
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LOOK  AT  IT 


FOR  SPECIAL  APPLICATIONS  a  a  a 


SUCH  AS  THIS  ONE 


I  hi*  Himry  wrll  Mrn'nry  Switi-h 
(rv|>r  \S702II)  ia  atamiaril  in 
thr  linr  . .  .  m  aa  fmiml  to  Ih-  ideal 
for  a  inaniifartiircr  mIio  rnpiirea 
iiiiHni-ntary  auiti'liin);  artiononly 
oniT  in  i-yrry  dlill  reyoliition  of 
a  ahaft.  'rile  (claaa  alrryn  ariHimi 
thr  rlrrtrmlra  prry  rnl  rontart  at 
any  other  time. 


ICK  THE 


HONIYWELL 


IfbAcWiuSu^^ 


ch:iiSalEi.'iS£t 


l•■eTwel^ 


FOR  POSITIVE  ACTION 


BRQWH 


NEW  PRODUCTS 

EDITED  by  WILLIAM  P.  OBRIEN 


IncrvQMd  Activity  in  Nuclear  Field  Steps  Up  Production  oi  Radia¬ 
tion  Detector  Equipment  .  .  .  Time  and  Labor  Savings  in  Lobs 
and  Plants  Augmented  By  New  Testing  Devices  On  The  Market 
. . .  Products  oi  nfty-Seven  Companies  Are  Described 


On*  iN'IiM'ltir 


l  KA(  tRIAH  iMV.  |:!l»  llich  St..  Un  - 
ton  l(t,  The  Sl.’-7  ili“ti-ctor  is 

(lo.sitfiu'd  for  riiRk'i'd  fi*‘lil  ii.s«>  in 
|iros|i<M  tin^  for  all  f.v|>«'.s  of  radio- 
ai'ti\i*  on-jt.  If  IS  unainstfd  liv 
himiidity  or  moist iin*.  When  radia¬ 
tion  fiitiTs  the  small  ilfiiffr  tiibo 
rontaincd  in  the  prolio,  a  rlii'kiiiK' 
noiso  can  In-  ht-aiil  throiijfh  tlio  car- 
plionfs.  Tilt*  small  size  of  the  jirohc. 
mounted  at  the  end  of  a  lle\ihle 
tt'i-iii  cahle,  |M-rmits  explorat imi  of 
I  leMces  and  small  hort'  hole'. 


I  Ill'll  ('.•!{  I'iiIm' 


t’lKSKKVt.  Kl  H TRIi'  I’O.  Sclleius  - 
tady,  N  Y.  The  .'iMl’l  three-iiuh 
eleetrostatic  e-r  tulw  was  originally 
desurned  for  ase  in  small  industrial 
oscilloscopes  However,  the  new 
tilin'  IS  ex|Hvled  to  find  niimerou' 
apidic.ations  for  tv  servicinjr  and 
for  testini?  a|<paratus  such  as  weld- 

1:4 


ers.  amplifiers  and  electronic  t  m- 
inif  devices.  .Maximum  ratinirs  in¬ 
clude  an  anoile  No.  1  d-c  voltaire  of 
I.IMHI  volts  and  an  anoile  No.  '2  d-. 
volta/e  of  '2. '»<)<»  volts.  Maximum 
neirative-hias  value  is  ’iui)  volts  d-i-. 
and  posit ive-hias  value  is  2  volt sd-c. 


Miilrliiii)£  rraiisfurini  r 

I.VNMAK  KNiaSKKK.S.  1721  DelailceV 
.St.,  Philadelphia  Pa.  The  im¬ 
pedance  matching  transformer 
illustrated  is  designed  to  irive  im¬ 
proved  tv  reception  liy  minimiziiiK' 
noise  pickliji  and  v'hosts  due  t.p 
feeil-line  reflect  ions.  It  is  made 
to  match  a  7it  ti>  It.'i-ohm  coaxial  line 
to  the  :?(H)-ohm  input  of  any  tele¬ 
vision  receiver. 


|{^4'onlill^  Viiriiiiiii  Ifti^i* 

NaTIONAI.  UK.SKARi  »1  I’ORI’  .  70 

■Memorial  Drive,  t'amhridrre  12, 


.Mass.  The  Alphatron  cold-emis.sion 
ionization  jraire  connected  to  a  re¬ 
corder  provide.s  means  for  record- 
inir  total  pressure  in  three  .separate 
ranges  from  one  micron  to  10  mm 
of  mercury.  Control  of  an  external 
circuit  can  he  provided  at  option  by 
a  mercury  switch  on  the  recorder 
which  can  l>e  set  to  open  or  close  as 
the  pre.ssure  rises  above  or  falls 
Ih'Iow  a  iriven  value,  with  an  ac¬ 
curacy  of  •  2  percent  of  the  full- 
scale  val'ie. 


(iaiiiiiiti  Siii'xi'x 

l  iih  Kl  1 1  KY-I\(iKTT  .Mk;.  Co.,  12  K. 
lith  .''t..  Coviiiirton.  Ky.  Model 
K  :?  )0  ;';\i -raii.ife  ionization-cham- 
tu  r  K'amma  survey  meter  cover.s  the 
ranife  from  <•  to  ">  milli roentgens 
I<er  hour  to  o  to  .uO.OOO  mr  per  hr. 
The  instrument  features  a  hermet¬ 
ically  sealed  ion  chamber,  is  non- 
microphonic  and  has  a  ■  lO-percent 
accuracy  over  an  operatinfr  ranire 
f rom  111  to  I2."i  K. 


Kli'i'lrii'al  Ki'si'l  Hi'^iisli'r 

.Xtomic  In.strimknt  Co.,  Ifill 
(‘harles  .'St..  Poston.  .Mass.  .Model 
li.'l.sl  electrical  reset  register  is  de- 
si^riied  for  use  with  all  types  of 
nuclear  and  industrial  e(|uipment. 
■Vccurate  countint;  from  1  to  yj'.l.- 
•.t'.i'.t  at  up  to  12  counts  per  second 
is  possible.  Reliable  register  actu- 
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GERMANIUM 

CRYSTAL 

DIODES 


CK707«  for  example,  has  high  back 
resistance  even  at  elevated  temper¬ 
atures. 


20  -30  -40  -50 

REVfRSE  VOLTAGE 


7.  Completely  insulated  body  for  compact  as¬ 
sembly 

*  ■•p«at«d  •ipKt  h»i#r  ttivip^ralwrt-Kyiviidily  cycltt  (!I0'‘C  and 
70  C  tiwmidiiy)  indical*  an  incraata  af  abawt  10%  in 

farward  ratUtanca  In  thU  ratpact  Kayfhaan  CK707  Oarmantvm 
Cryttalt  ara  timilar  ta  cappar  aaida.  talaniani  and  alliar  dry 
cantact  ractiftart.  Abaat  t5%  af  tba  crytlalt  tbaw  littla  ar  na 
chan9a  in  ravaria  ratitlanca  charactarittict  aflar  10  af  lha  abava 
cyclat  Abawl  10%  af  tba  cryttaU  dacraata  in  ravarsa  ratittanca 
ta  appraximalaly  half  af  tha  3S  C  limift  aflar  10  cyclat  A  imaM 
partian  af  tha  cryttalt  barama  inaparativa  axcapt  far  law  im* 
padanca  circyift  twch  at  vtdaa  datactart,  aftar  10  tamparatyra* 
hymidity  cyclat. 


Othar  laatyrat  that  maan  battar,  mara  dapandabla  parfarmanca 
includa: 

1.  Superior  humidity  characteristics* 

2.  No  wax  or  filler  to  affect  operation  even  up  to 
100  C. 

3.  Extremely  small  change  in  forward  resistance 
with  temperature 

4.  Small  size  —  9  64"  diameter,  25  64“  length 

5.  Distinctive  color  coding 

6.  Smaller,  more  flexible  leads  for  easier  wiring 

Tha  fotlawing  typat  ara  availabla  in  pradyctian  gyantitiat  at  Nawtan  and  Chicaga. 
and  in  tmallar  gyanfttiat  at  avr  310  Spacial  Twba  Dittribwtart. 


CK705  CK706  CK707  CK708 

General  Video  50  Volt  100  Volt 

Purpose  Detector  D.C.  Restorer  D.C.  Restorer 

60  40  80  100 


MAXIMUM  RATINGS  (at  25  C.) 

DC  Inverse  Voltage  (volts) 

Average  Rectified  Current  (ma.) 

Peak  Rectified  Current  (ma.) 

Surge  Current  (for  I  sec.)  (ma.) 

Ambient  Temperoture  for  all  types 

CHARACTERISTICS  (at  25  C.) 

Ma*.  Inverse  Current  at  — 5  volts  (mo.) 

Mo*.  Inverse  Current  at  — 10  volts  (ma.) 

Ma*.  Inverse  Current  at  50  volts  (mo.) 

Mo*.  Inverse  Current  at  —  100  volts  (ma.) 

Mm.  Forward  Current  at  •  1  volt  (ma.) 

Mm  DC  Reverse  Voltage  for  Zero  Dynamic  Resistance 
Ivolts) 

Shunt  Capacitance  (uuf) 

Rectification  Efficiency  ot  54  me  (approx.  X) 


f  ■ 


atioti  m  otttainfd  with  an  little  ait 
10  ma  at  .V)  v  or  with  external  con- 
tart<t  uninir  the  tniilt-in  d-e  aupply. 
The  unit  i»|>erate!(  on  lor)  or  12.'»  v, 
r>0  or  fio  ryele  a-f.  and  draw*  5 
watt*  during  normal  operation,  30 
watt*  maximum  during  re*ettini( 


Si\>Tru<‘<‘  OK  4  )M■illo^ra|lll 

Makyi.anu  Ki.htromc  Myx:.  (’orh., 
riOOlt  Calvert  ltd.,  Colletfe  Park,  .Md. 
The  in.*trument  illu.*trat)>d  u.*e.* 
eijfht  2-in.  c-r  tiihe*  a*  imlicatinit 
element*  for  nx'ordinif  on  a  niovinif 
strip  of  3,'i-mm  film.  Six  ehanin*l* 
are  available  with  a*.*<K'iated  ampli¬ 
fier*  providinit  an  input  impedance 
of  0  1  nietrohm,  a  freipiency  re¬ 
sponse  flat  from  0  to  10,000  cps 
dropping  f)  dh  at  lOO.ooo  cps,  and 
yain  siiflicient  to  ifive  M-in.  detltv- 
tion  for  Ofil  Volt  rms  input.  The 
two  additional  c-r  tube*  are  used 
for  |■^>corllln^.'  timinir  signal.*  which 
are  proiluced  internally. 


pul.se*  {a*r  unit  of  time  pnaluced  by 
a  (i-.M  counter  or  other  suitable  de¬ 
tector  in  the  presence  of  nuclear 
radiations.  It  may  Ite  used  as  a  test- 
injf  and  safety  device  in  labora¬ 
tories,  as  an  assayinir  device  or  to 
study  the  rate  of  d*‘cay  and  the 
decay  scheme  of  radioactive  iso¬ 
topes.  The  meter  is  .self-calibrating 
and  ojMTates  from  a  ll.l-volt,  60- 
cycle  a-c  power  line.  The  output 
from  its  h-v  fMiwer  supply  system 
is  a  filtered  d-c  which  can  be  varied 
over  a  raiiKe  of  0  to  2,. ^>00  volts  by 
means  of  a  pariel-mounteil  potenti¬ 
ometer. 


Airrriifl  Kadio  K«‘<*lifi<‘r 

Hraui.ky  Ijyboratorik.s,  Inc.,  New 
Haven,  Conn.,  has  deve'oiwd  a 
special  hermetically  sealed  version 
of  its  .'sK-8I,  nartifier  for  use  in  air¬ 
craft  radio  receivers.  Its  function 
is  to  demodulat«‘  an  f-m  siirnal 
which  provides  naviK'atioii  informa¬ 
tion  in  the  new  omniranKe  system. 
The  unit  can  operate  continuously 
within  limits  at  y.">-percent  relative 
humitlity. 


Kiidiiitioii  Mrter 

Kapio  CoRf  OK  .\VIKKU  A,  Camden, 
N.  J.  T.>  |H‘  K.M.A-t)  count -rate  meter 
indicate*  the  averaye  mimln'r  of 


I  rl«‘  I'it'liin*  I  iiIm* 

Kaytiikon  .Mix;.  Co.,  Chapel  .St., 
.Newton  .o.S,  .Mass.  Type  I6I.I’l 
tube  is  a  16-in.  ylass  envelojie,  di¬ 
rect-view  picture  tube  for  use  in  tv 
rweivers.  It  employs  maynetic  de¬ 
flect  ion  and  fiauis  and  has  an  elis-- 
tron  yun  desiyned  to  la*  used  with 
an  external  ion-trap  maynet  to  pre¬ 
vent  ion-spot  blemishes.  It.*  screen 
coatiny  and  practically  flat  face 
provide  hiyh-<|uality  picture*  and 
ytHsl  contrast  even  under  hiyh 
ambient-1  iyht  conditions. 


Suf<‘giiarii  for  .Atoniir 
^  orkers 


Radio  Corp.  ok  Amkrica,  Camden, 
N.  J.  The  EMA-2B  hand  and  foot 
monitor  is  a  radiation  counter  for 
routine  checkiny  of  per.sonnel  who 
work  with  radioactive  sub.stances 
in  laboratories  and  plants.  The 
unit  consists  of  a  platform,  two 
[Mists  containiny  indicator  liyhta 
and  a  control  cabinet  which  may  be 
installed  in  any  out-of-the-way 
space  that  is  free  from  contamina¬ 
tion  and  excessive  vibration.  It 
operates  on  a  ll.'i-volt,  an-,  ."lO  or 
60-cycle,  250-watt  power  sutiply. 


Vi  avr-SliapiiifE  Devire 

HKRKSillRK  I,AB0RAT0R1K>:,  P.  I). 
Box  70,  Concord,  Mass.  The  Lab- 
marker  is  a  wave-shapiny  device 
for  protluciny  time  marks  in  c-r 
oscilloyraphy.  It  converts  a  sinu¬ 
soidal  input  of  30  volts  rms  maxi¬ 
mum  into  a  series  of  sharp  unidi- 
rei'tional  [lulse*.  The  pulses  may 
Im-  di*i)layed  directly  on  the  face 
of  a  c-r  tube  by  connectiny  the  Lab- 
marker’s  output  to  the  vertical  in¬ 
tuit.  Timiny  marks  consistiny  of 
short  breaks  in  the  o.scilloyraph 
trace  are  obtaineil  by  connecting 

(Co*tinu«d  on  p  201) 
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PROPERTIES 


THESE 


BOXES 


What  to  look  for 


Vitiform  Di*per$ion  of  Oxide  Par* 
licleB,  with  fm^dom  from  ‘‘clumping” 
which  cau»c*  high  nui»«  level. 

Low  Surface  Friction  which  revulu  in 
reduced  wear  of  the  magnetic  heads. 

Strong  Adherence  of  the  oxide  to  the 
base,  so  that  the  coating  will  not  chip  or 
peel  off. 


Straight-Line  Slitting  that  makes  the 
tape  track  and  wind  absolutely  flat 

Freedom  From  Curl  so  that  the  tape 
will  ride  flat  over  the  heads  with  mini¬ 
mum  tension. 

Smooth,  Son-.4b$orbent  Surface 
that  permits  the  tape  to  unwind  freely, 
without  any  tendency  to  stick  layer  to 
layer. 


Low  Distortion,  for  more  life-like  ro> 
production  of  either  voice  or  music. 

Freedom  From  Audible  Low-Fre¬ 
quency  Modulation  Noise.  This  avoids 
the  rasping  hum  that  is  often  blamed  on 
the  recording  machine. 

Uniformity  of  Output,  within  the  reel 
and  from  reel  to  reel  — without  the  fre¬ 
quently-encountered  magnetic  “weak 
spots." 


Maximum  Signal-to-Noise  Ratio,  for 
utmost  clarity  of  reproduction,  especi¬ 
ally  on  soft  musical  passages. 

Vide  Bias  Range,  with  minimum  sen¬ 
sitivity  to  possible  fluctuations  in  ampli¬ 
tude  of  the  machine  bias. 


Excellent  High-Frequency  Re¬ 
sponse,  for  maximum  fidelity  where 
full  tonal  range  is  desired. 


Yes,  Hbrn  you  look  for  these  dis¬ 
tinctive  red  and  blue  boxes  you  can 
be  sure  that  you're  getting  all  the 
physical  and  magnetic  properties 
that  are  so  importani  for  truly  fine 
recording  and  reproduction.  Audio- 
tape  is  made  in  our  own  plant  — 
under  our  own  constant  supervision 
and  conlaol.  It  is  manufactured  to 
ihe  same  exacting  standards  of 
quality  and  uniformity  that  have 
chararteriaed  Audiodiscs  for  the 
past  decade.  And  etrry  foot  of 
.Audiotape  is  monitored  for  output, 
distortion,  and  uniformity  —  your 
assurance  of  the  finest,  professional- 
quality  tape  available  anywhere. 


PLASTIC -BASE  aUOiOTky 

(In  Ihs  Sad  tox) 

*  A  plasticized  cellulose  acetate  base  with 
a  perfectly  sm<M>th  surface,  permits  maxi¬ 
mum  uniformity  of  coating  thickness,  with 
resulting  minimum  noise  level.  Will  not 
stretch  or  break  even  al  many  times  the 
maximum  tension  encountered  in  service. 


(In  Ills  llwa  lex) 

•  The  base  especially  developed  for  Audio* 
tape,  is  a  strong,  durable,  supercalendered 
kralt  paper  which  provides  the  necessary 
smoothness  of  texture  without  the  use  of 
any  fillers,  which  either  tend  to  come  out 
or  stiffen  the  papn. 


WOUND  ON 
REEL  WITH 


WOUND  ON 
REEL  WITH 


COATING 


COATING 


Oxide  Out 


Oxide 


Oxide  Out 


NOTE:  Audiotape  it  also  svxilxble  on  Isrirr  reels.  Write  (or  information. 


Try  It  —  and  let  .Audiotape  speak 
for  itself'  See  your  Audiodisc  and 
.Audiotape  distributor,  lie  will  be 
glad  to  fill  your  requirements.  Or, 
drop  us  a  line  and  we'll  send  you 
a  free  2(IO.(ool  sample  reel  of  what¬ 
ever  type  of  .Audiotape  you're 
interested  in. 


AUDIO  DEVICES,  INC 


Trad* 

Mark 


444  MADISON  AVI  .  NEW  YOIK  )],  N.  X 
:  to<i(  intitntTionai.  ii  i«i  ssn>  ti.,  sm  vtrt  la.  n.  r. 
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1  TYPE  NO.  1 

12S0  Foot 
Reel 

600  Foot 
Reel 

1240 

1241 

MO 

641 

1250 

_iaai_ 

650 

_ka_ 

NEWS  OF  THE  INDUSTRY 

Edited  by  WILLIAM  P.  O'BRIEN 

I'irnI  (.'irciiliir  L«‘iih  \nlciina  I'm-iI  for  Oiniiiruii|:«‘ 


A  NKW  iirrritioit  ((mnirantrc  njM-rat- 
injr  fin  h  freiiucncy  near  ri.lMMi 
rnetraeycle!*,  itevelii|M-ii  Ly  Sperry 
eiiirineerit  for  the  Air  Force,  use'* 
a  circular  leii.s  antenna  to  reiluce 
Krounil  retlei'tions.  Accuracies  of 
a  half  (letfree  ha\»‘  U-en  demon¬ 
strated  in  ex|M>riments  at  New 
York's  La  (Itiardia  Airport 

Statistical  studies  show  that  d«-- 
lays  in  the  han<ilin>r  of  air  tratl'n-. 
iMith  for  civil  and  military  craft,  in¬ 
crease  rapidly  if  the  workinir  rate 
t<e<-omes  much  trreater  than  70  [ht- 
cent  of  the  maximum  capacity. 
'I'herefore,  thi*  maximum  capacit\ 
must  set  as  hijfh  as  practicable. 
However,  this  capacity  dep«>nd'> 
u|Min  accuracy  of  the  system.  A 
navitration  system  accurate  to  one 
tenth  dejrree  for  aircraft  llyinjr  at 
120  mph  and  landintr  at  a  rate  of 
1'20  |M*r  hour  would  cause  errors  in 
|M)sition  of  2r>0  feet,  and  it  could 
also  »five  rise  to  schedulintr  and 
jrround  s|M'ed  errors  of  three  sec¬ 
onds  and  2  -I  miles  pi>r  hour.  The.se 
errors  added  to  [Misitioii  error  could 
pi'rmit  aircraft,  suppo-eilly  one 


mile  apart,  to  lly  as  close  as  IJ.ooo 
feet  from  each  other. 

The  conventional  omniran^'c 
(VOHl  now  beiiiK  installed  for 
civil  aviation  o|KTates  in  the  fre- 
ipiency  retrion  between  112  and  IIH 
mi-  and  employs  a  heart-shaped 
beam  that  swe«-ps  throuifh  llbO  de- 
irrees  in  the  manner  of  an  airport 
searchliy'ht.  A  basic  improvement 
to  the  accuracy  of  the  new  o.fMlO- 
mc  omniranjrc  is  the  addition  of 
••leveii  lol»*s  or  .scallops  to  the  heart- 
shaped  pattern.  When  the  receiv- 
iiiir  isjiiipmeiit  is  made  responsive 
to  both  the  larue  pattern  and  the 
IoIm's  a  bijrh  de>rre«‘  of  accuracy 
results. 


'i  tM'liiiiral  liifilitiilf 
i'ltiiiruliiiii  \uani 

Thk  Jamks  H.  .McHrxw  Awvkh  in 
Technical  Institute  F.diication  will 
be  presented  for  the  first  time  at 
the  Seattle  meetinjf  of  the  .Ameri¬ 
can  Society  for  F.nifineeriny'  Kdu- 
cation  in  June  on  the  I'niversity  of 


Wa.'hinKton  campus.  Consisting  of 
an  annual  prize  of  $500  in  cash  and 
an  appropriately  engraved  certifi¬ 
cate,  the  award  is  .spon.«ored  by  the 
McGraw-Hill  Book  Co.  in  memory 
of  James  H.  McGraw,  Sr.,  and  is 
irixen  in  recognition  and  encourafje- 
ment  of  outstandinpr  contributions 
to  technical  institute  education  in 
the  I*.  S. 

Thorndike  Saville,  dean  of  eniti- 
nei'rinjr,  N.  Y.  I'.,  president  of  the 
•American  ScK'iety  for  Kntfineeriny* 
Kducation,  has  appointed  the  fol¬ 
lowing  committee  to  select  the  re¬ 
cipient  of  the  lO'iO  award;  K.  K. 
B(K)her  of  the  Mc(Jraw-Hill  Book 
Co.;  J.  T.  Faijr  of  Ohio  Mechanics 
Institute;  C.  J.  Freuml  of  the  Uni¬ 
versity  of  Detroit:  K.  L.  Holder- 
man  of  I’ennsylvania  State  Collejre; 
I..  V.  .lohnson  of  Southern  Techni¬ 
cal  Institute;  C.  S.  Jones  of  the 
.Academy  of  Aeronautics;  and  H.  I’. 
Rodes  of  the  University  of  Calif., 
chairman. 

Nomination  forms,  which  may  be 
obtained  from  any  member  of  the 
committee  or  from  A.  B.  Bronwell 
of  Northwestern  University,  must 
Ik*  mailed  or  delivered  by  March  15. 
1%0.  to  H.  I*.  Rodes,  James  H. 
McGraw  Award  Committee,  13<i 
Administration  Bldjr-.  I’niversity 
of  California,  Los  Angeles  24. 
Calif.  .Any  persons  other  than 
members  of  the  award  committee 
or  employees  of  the  McGraw-Hill 
Hook  or  Hublishinp  Companies  may 
make  nominations. 


Orculor  Uai  ani«nna  lor  thl  coiuteu  ol  motal  tlaU  thoi  dirod  I  cm  wavot  toward 
kiorltoa  ovoidin9  ground  rolloctiont.  Supporting  towor  it  lo«t  high 


IRK  .iwanls 

Six  major  awards  and  thirty 
fellowships  will  be  conferred  by  the 
IKK  at  its  annual  convention  in 
•New  A'ork.  March  6  to  9.  The 
Browder  J.  Thompson  Memorial 
Prize  will  Ik*  awarded  to  Jo.seph  F. 
Hull  and  Arthur  W.  Randals  for 
their  paper  entitled  “HiRh-Power 
Interdiy’ital  Majrnetrons.”  Winner 
of  the  F.ditor’s  Award  is  K.  J.  Bar- 
low,  for  his  paper  “Doppler  Radar." 
Otto  H.  Schade  is  recipient  of  the 
.Morris  Liebmann  Memorial  Prize, 
for  outstandiiiK  contributions  to 
the  analysis,  measurement  tech- 
niiiue  and  system  development  in 
the  field  of  television  and  relateil 
optics.  The  Harry  Diamond 
Memorial  .Award  jroes  to  .-Andrew 
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AS  EXHIBITED  AT  THE  RADIO  ENGINEERING  SHOW 


LAVOIE  C.  I.  METER 

Aaia .  .  .  fopy  unequalled  performance  in  a  Crystal  Impedance  Meter  that 
definitely  provides: 

★  GREATER  ACCURACY  of  setting  of  load  capacitance. 

★  EASIER  TUNING  of  fine  frequency  control. 

★  GREATER  RANGE  of  crystal  activity  —  both  high  and  low. 

★  INFORMATION  and  INSTRUCTIONS  to  more  easily  obtain  data  relative  to 
crystal  activity  level. 

COARSE  FREQUENCY  SETTINGS  recalibrated  to  improve  operation. 

★  GREATER  SENSITIVITY  available  at  higher  crystal  resistance  values. 


Sooth  Nos.  87,  88,  89 


*  roil  THISE  AND  OTHER 
rtATURIS,  SEE  THE 

LAVOIE  C  l  METER 

AT  THE  SHOW.OR  WRITE  TOR 
BULLETIN  LA  SI  A  FOR  TULL 
DETAILED  INFORMATION 


RADIO  ENGINEERS  AND  MANUFACTURERS 

MORGANVILLE,  N.  J. 


Specialists  in  the  Development  and  Manufacture  of  UHF  Equipment 


ELtCTEONICS  — Alofch,  1950 


V  llai-fT,  fur  hii*  work  in  th*r  held 
A  h-f  ra<lio  analytix,  the  traveiintr- 
wave  tulH-  ami  memory  storajfe 
levice#.  Freilerii'k  K.  Terman  will 
rweive  the  Medal  of  Honor  for  hii< 
(nany  i-ontrihution.H  to  the  radio 
and  el**rt  rotiie.^  indo.«lry  ai*  teaeher. 
author,  M'lentiitt  and  administrator. 

Memhers  raised  to  the  rank  of 
fellow  and  their  citations  are  as 
follow  s : 

I.  AM»it  ►'••r  hly  •••(•{  lot.  »i. 

»  M*-  .1  t#-.*.  r  .iimI  Hriti  i 
It  11.4  «  lit  r  l•'Mr  III*  Httik 

Midi  t  r  iit'lrurtit  iiir  m  iiitii 

f<ir  lii»  rifv  *  t.t  ..r  )M««iKi<.ri 

frr  <|it4tii>  <1  •  tfi.l  ii.«  t»  I 

A  V  II-  .ir.,f.|  I  I.,-  .  ....fMl..i 

(•>  it.iiniiiiK  dit 

of  Him  \  t'lri'tilf*  •*(  li«4ki<  >r t.i hi  t 

to  (irt'iM-iii -ti.i  V  It  I*  \  ' 

ll  llfiirit  M  Kof  III-  •  ohlrUhitiniio  in 

r»t«t«(rAMiM.ih|C  Kllt'lltlK  nitil  lit  \  t-ti.|*Ur«r 
H>«i«iim  fur  hiiliiMrv  iiw  .tml  hi* 
f'nritrllthili'h  in  do-  MiliiiihNdMtlori  •»f  inill- 

t«iv  t  l*-4  ti  ••hii-Pi  l.tiior  Miorit  k 

I*’  J  MthKlt«  Ih  ft  t  ttf  111*. 

<*ortlrltHitli>ht  th  lit#*  rit'ltl  t.r  ittfvikioh 

Itrfmitt'MMl  t  itififtt  fi  itiK 

K  II  ll)<>iiil»f-rK  In  nvficnidon  of  hU 
ntMii>  I  out riloiihiiiM  in  <1*  anti 

t'liidrirt  rlfiK  In  tiu  flt-iil  <if  «  otnniiinii  H(lt*h«> 

111  SMttIffi 

J  K  llviiif  Koi  hiM  i1t-\ f)o|Miirnt  of  .t 

M^alt  III  of  iM>lv  iiliMkt-  l«roM«li  <«»Uiiic  uml  f-'r 

rfftsttivr  line  lilt  tiinic  .««tiiuiii*iti  Mtion  In  *tni 
hftiitiii  Midi  i.itl.ir  •  oiiiiit  I  itit'ttMiir  I'M  ilnr 

liiir  tilt  M.it 

W  i;  |koM  Koi  outkt;itt«luiif  ••nnirlliii- 
tloiiM  to  th*  tt-Mi  liihir  Mini  iini|t*rHtHiHtiitK  of 
fliM  tf oiii.  »  thiotiKli  tilts  (•rieuiiUutiori  of 
t  tliii  udnlmi  liiillrtlMl  Mlot  tht  »>ttllUltatloti 
of  Mtutlt'lit*.  liint  odit-r*  to  «  I  Ith  u>  tlloni;hl  ' 
It  r  l•*or  hiM  ^oiitrll<ittloh*> 

.Hill  tfthnltHl  tlirt-ttloll  t.r  Mork  to 

l.fiifr  ri«>th>  ii.fivtr  <l«'>ti»{n  ' 

U  V\  ttiliimii  -  Koi  III*  I'ontrilMidoitH  to 
dtf  I  tiihiiiuhli  .ilioit  .irt  .tiitl  foi  litM  tlirt-i 

tioii  of  iii>|iort.ihl  <1* \t  |i  |*iiit  i.t-  (n  do  n* M 
of  |H«!Io  tlMlIMIlikoloii  .••>~tt|||*> 

«•  It  IImU«i  Koi  hiM  Mork  on  Mlitrufl 

•lllttllflM-s  Mill!  fol  liK  tldti^int.l  l.oll..  it 
f  t  iltii  111^  t  ti«  Mir 

•A  i«  Hill  l->'i  li|n  M  ifk  III  do*  odlu.i* 

tlofi  of  fitn  •«  to  its.t*ii«h  in  plivkiiH 

aiitl  hlM  I  onti  llitldoii  In  tlo-  t-oii\ mIoii  of 
M.irtHio'  tlfv t  it>ttiiit  h(  ].* i.itr.itof u  n  t«i 

Itt-.ot  I  iinr  r  iiiol  I  lot  ht.i  I  ftst.tl'h 

I**  H  lloMt  i'or  llllt  (  Ollt  t  li'Ut  loltk  MM 

M  ft-Mtht  i  III  dif  Mt  III  of  I  oioiiitinh  .It  loll 
«  l>K  lilt  ft  It.K 

n  A  Imiii*«  Kof  thf  iltA  •'|M|iiiifiit  of 

t  It .  trohir  MiHMddii's  lor  I  oii\t  rtiiiK  lin.tK*  ^ 
totn,»,|  i,y  •  It.  dotn.iKi,.  Ill  M.iv.k  to  t  ilt 
itli.r  mIkhmIm.  ftrist  In  do-  (.-IfViMion  ntM. 
.tiol  iMlff  ii-lm;  lit  M  |iiin<tpli  M.  to  thf 
it.iiniof  khiitt  r.oho  M.ivt-  ' 

\V  JMi'kMoh  f’*..!  hik  r  V  h  «  H  MM  iitl 

I  «tit>  .ilor  Mini  tilM  •-ontrttMitlotii.  to 

thf  IldrMluit  III  i.oth  do  t.i.1to  ami  tht 
ti  h  al  flrhl- 

U  Koirnfioi  ^•^'r  I.Im  it>-t.it«h  In 
Mlrtlfof.  ttil.f  diror>  Mini  h.ir  thulMi  d  for 
hin  oriMttial  i-oot i  It.ul  loii*  lo  do*  rot..  ti>t** 

•  ■f  fill-  davtlihK  '*.i\f  .4ni|i||tlt  r 

II  H  M.irvih  I’oi  hi*'  oiii-.t.u.tlttiii; 

«  ••hit  il.iidoitr  to  tht  no  a -Mti-oo  iitw  art  .tml 
pi< 'lo «  r  th^  Mork  in  f  n  tfU'\ii*it>h  .iinl 

Mlluti  MfliN 

r  Mfttt  In  lit  o|*t|it|.»ri  .if  hi*  lin|»or* 
tmit  I  t.iitrlhiifioiiM  to  thf  ftirol.init  riittl  it»n 
t'fltik  tif  tf1f\i«)on  tiMimriilnMtun  And  recAp* 
tloll 

.1  II  Miiltf  l-'ot  hit.  lohi:  a.tdltt  .'iml 
niAht  ( o:id  iiintiiiii*  in  thf  !!•  i.f  of  .-u-i 
trh'Mt  im  iiiinv  ut,.t  ii.t  attunnir  tf<  hnit|«if  ' 
<1  Alouiitjot  Kor  hlk  l-••lttt tlnit lon«  to 
thf  ilfttttin  of  iMilto  Mhit  tt  it  \ikit>n  hro.tit 

«  Mkt  ft  s-flt  .  f.- 

I!  I(  ^■|of^  Kor  In-t  loMid  it.iiirilMi- 

tloii*  III  !t»f  nflil*  of  •  nidiift  I  IhK  aiol 

tiltV'sita:  M,  ifiutw  Mtol  for  oiitt-taiolini; 
■MTvlif  in  fiiht'oliiK  ftii  national  tfToH  in 
hn  «i«  1 1  *>•  a  I  >  h 

J  H  l‘;'|t|Hl«^  F'of  hiM  loiiK  aiol  ion 
tiiiiittl  ifM(lfr*hl|»  In  (ht  hi oat|t-a^dn|{  llrhl 
anti  In  (laitn  ul.tr  r.>r  hd  ft.  tot  •oiittihu 
ttoMM  to  tflfxtulon  hrtMih  MktiMA  ’■ 

S  Kanov  Kor  ht«  nianv  rttntrthiidontt 

to  th*  .timl>*i'«  of  t  if!  f roni.ii;i*<*t«*  |»hf 

f»t*n>tnrt  ah'i  foi  hN  IfMilfffhtp  in  n- 
»fi«r.  h 

1*  !•?  shannon  Kor  hd  l••»nf^l^udorl«t 

lo  thf  l.h|lokOHh%  of  It.  M  Ilieth.Ml- 


MEETINGS 


I  kb  27- March  3;  .\STM  Com¬ 
mittee  Week  and  Spring  Meet- 
mir.  Motel  William  I'enn, 
I’lttshurifh,  I'a. 

March  1-2;  Cathode  CommitU-e 
Meeting,  ASTM  head<|uarters, 
1HI»!  Kace  St.,  I’hiladelphia. 
I'a 

MaHi  H  ti  It;  IKK  Convention 
and  Kadio  Knirineerinir  Show. 
Hotel  Commodore  and  (Irand 
Central  i’alace,  .New  York 
C.ty. 

.XeHiI,  I'J  22;  .\nnual  Meeting 
Ilf  the  F'lei'triH’hemical  SiK’i- 
ety.  Hotel  Statler,  Cleveland, 
( thio. 

.XeKii.  2ti  2H:  Fourth  annual 
meetiiiK  of  the  .\rmed  Forces 
Communications  Association. 
.Xsloria,  New  York  ('ity,  and 
Fort  Monmouth,  .1. 

May  5:  11>50  Dayton  IRK 

Twhnical  Conference.  Dayton 
Hiltmore  Hotel.  Dayton,  Ohio. 

.May  9  11;  Conference  on  Im- 
provisl  Quality  Klectronic 
Components,  1.317  F  Street 
N  W,  Washinirton,  D.C. 


May  22  2.7;  Parts  Di.stnhutors 
Show,  Hotel  Stevens.  Chicatto, 
III. 

.It  .St  2«)  .30:  .Annual  .Mrt-tmc 
and  9th  Kxhibit  of  Testintf 
.Apparatus  and  Related  Knuip- 
ment  Hotel  Chalfontc-Had- 
don  Hall,  .Atlantic  City,  N.  J. 

.Al'o.  23-26:  .AIKK  I’acilic  Gen¬ 
eral  .Meeting,  Fairmont  Hotel, 
San  Francisco,  Calif. 

An:.  28-31:  Al'CO  National 
Conference,  Hotel  Hollenden, 
Cleveland,  Ohio. 

Slci*T.  1.3  Dr:  Sixth  .Annual 
I’acitic  KltH;tronic  Kxhibit, 
Municipal  .Auditorium,  lain^r 
Beach,  Calif. 

Skit.  18-22;  Fifth  National  In¬ 
strument  Conference  and  Kx¬ 
hibit,  .Memorial  .Auditorium, 
RulTalo,  N.  A’. 

Skpt.  2.3  27;  National  Klec- 
tronics  Conference.  Kditewa- 
aUT  Beach  Hotel,  Chicatto,  Ill. 

(h'T.  17  21:  .AIKK  Midwest 

General  MiH>tini{,  Nelherland 
Plaza  Hotel  Cincinnati,  Ohio. 


.imt  I"  di*  i•.|A•ll  ihinrA  nf  •  •liiiiiuintiM - 
t  mm* 

\V  A  st<  *  l  Ki>r  hlM  I  iiiitrihuti.inM  tn 

•*.III;i<Im  Hi  .ttlv.ir:*  IKK  ih  \  flnplllfllt  nf  inltt- 

t.tty  r.i<ih>.  l•l<•.4<h  M'.tiitK  atui  mt*  riiatimial 

<  ><niiiiiitili  atinfi 

J  U  Stf«'fi  Kor  hiM  Mntk  In  di*-  irttro- 

•  liMtlnii  iind  il*‘Vf  l•*l*ltt*•nt  «)(  ^«>tati>.ti<’ai 

•  j’lnlity  oMitrnl  i.  i  hf>li)u*  •*  in  *  l»-«  frtn»  tuh* 
iiuinufAi  turliiK.' 

<J.  H  Tom  n  T 'r  ht-  « ..ntnlujllnn*  in 

radio  r«  o«‘IVfr  fiurlii*  ♦  niiir  ami  rfM«  an  h*' 
l»  rir«  v— *  K*'r  pmni**niu:  i»  **far  ’h  arnl 
for  M«iinlnl*trad>f  at<<i  !*  •  hnii  al  <*4»titrll>ti* 
doriH  to  dm  til  N f li 'itriif ht  of  ••tifi'lai  |>ur 

lM»**f  Mhd  iMiMff  lUhfJ.' 

U  It  \\ariif«‘k*-  •  Ko?  hlM  #*n>rin*  frinic 
.ifAd  rr^r-andi  I'ontrlhut loni*  to  \a»  uiim  lul*** 
th«*ory  and  dfi'iKH  in  Kr:»n*«  ‘ 

U  A  Zaht  Foi  hi**  »rwldanrf  fif  Ih*- 
\rmy  Slirhal  «’t*rp«t  rtM*-.d»h  prnicrain  In 
lh«*  trani^itlon  front  Mar  !•»  tn  a* ••*  and  f«>r 
h»*  *'**nrr Unitl**ri  I*'  ia»1ai  m  It’*  «arl>  d* - 
\»«h*l»mfni  HtMfcr***  ” 


itriil^•‘|ll•rl  I  IIK 

li'lrY ioiiiii  Slalioii 

In  okpkk  to  obtain  data  on  the 
propairatiun  characteristics  of  ul- 
Irahiirh  fnH|iiencie.s  in  the  re>fion 
around  .3.30  me,  the  Radio  Corpora¬ 
tion  of  .America  has  established  an 
ex|M‘rimental  television  transmitter 
in  the  town  of  Stratford.  2  miles 
from  the  center  of  Bridy'eport, 
t'onn.  .About  .70  uhf  rweivers  are 
iM'iriK'  installed  in  the  vicinity  and 
ntobile  r«H‘ordiny  etiuipment  is  also 
U'cd  for  measurinir  field  strenirths. 

The  transmitter  buildinir  and 
lower  are  hn'ated  on  Success  Hill, 


Buildlnq  housing  uhl  sguipmsnl  and 
lower  that  supports  high  gain  slot  an- 
tsnna  at  lop  and  rscslving  dish  at  160- 
loot  Isvsl 

190  feet  above  sea  level.  The  fabri¬ 
cated  tower  that  supports  the  40- 
foot  multij>le-slot  transmittinir  an¬ 
tenna  is  210  feet  hijfh.  .At  the  160- 
foot  level  is  liH-ated  the  directive 
receivinir  antenna  that  pick.s  up 
Itrojrrams  from  AVNBT  in  New 
A'ork  City,  .'t:!  miles  distant. 

.A  nuHlitication  of  the  type 

(costmiMd  01)  pegs  246) 


1)0 
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SIONAL 

GENCRATOR 


THE  SYLVANIA  1N34  germanium  diode 

MAKES  THIS  SIMPLIFIED  CIRCUIT 
DESIGN  POSSIBLE! 


I  n  our  Model  9|.i  TultelroK  ‘(•riel  Ihp*  \«lapler, 
the  rxlmiiely  low  ohiinl  raparilanrr  itf  ihr 
SyUaiiia  I  >.11  (Germanium  IMiole  made  |MtH»iltle 
the  de<i|{n  of  a  !>erieM  tuned  rirruit  with 
only  1  plug-in  eoilit  l«>  ro\rr  the  range  from 
ItH)  to  .'KMI  me.*'  reporiH  If.  li.  f.ar|M'nlrr. 

(  hief  Knginrer  of  MrMurdo  SiUer  f'o.,  Ine.. 
Hartford.  f!onn.  "Other  ad^antagro  are  rompael 
prolw  dr»ign.  naxiiigi*  in  pruflurtion  ro«lit  and 
aonuranre  of  a  poKili\e  lero  «el."' 

Many  maniifaeturerK  ha\e  found  that 
''yUania  Oermaniuni  Oiotlen  rontrihule  to 
eirruit  impro^riiient  and  design  Kimplifiralion. 
Ila«e  you  in\e«tigaled  the  po«!>ihilitie<>  of  ihroe 
eonipaet.  lightweight,  heaterlrun  rom|M>nenlii? 


MAIL  COUPON  FOR  LITERATURE 
ON  SYLVANIA  GERMANIUM  DIODES 


ri, 

ry*  elroni^ 
Hflh  4, 

’•■rnianiuni  1 


IV, 

>ew  I 


'orinjiiii 


El  ECTROMCS  DU  ISIOS 
SOO  EIETH  MEM  E.  SEW  YORK  IH.  \.  Y 
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TUBES  AT  WORK 

from  poQc  111) 

overall  accuracy  jn-rhaps  U.2  to 
0.:t  p**rcent. 

rirCMif 

The  amplifier  i.^  a  eoiivi'iitioiial 
vtvm  type  in  which  two  trio<les  are 
balanced  airainst  each  other  to 
cancel  drift.  Any  drift  that  re¬ 
mains  may  cause  a  slight  shift  in 
the  zero  position  of  the  meter,  hut, 
by  usinjr  a  momentary  switch  which 
must  Ije  pressed  to  make  the 
mea.surement,  the  circuit  is  auto¬ 
matically  placed  in  the  zeroing 
position  liefore  and  after  every 
measurement  and  any  shift  in  zero 
is  immediately  apparent.  Since  a 
.sensitive  meter  is  used,  no  volfajre 
amplification  is  necessary. 

(•rid  current  tlowinjr  throutrh  the 
bridjre  causes  a  potential  to  appear 
at  the  jfrid  of  I’,,  but  since  the  cir¬ 
cuit  is  arraiiRed  with  the  same  re¬ 
sistance  in  the  Rrid  circuit  in  both 
the  zeroinR  and  mea.surinR  posi¬ 
tions,  no  error  is  introdticed.  It  is 
advisable,  however,  to  keep  the  prid 
current  at  a  minimum  by  applying 
proi)er  voltapes  to  the  tubes. 

Because  of  the  hiph  resistances 
involved,  some  points  in  the  bridpe 
circuit  not  connected  to  the  chassis 
must  be  carefully  insulated  from  it 
and  from  each  other,  as  a  slipht 
h'akape  may  cause  serious  errors 
in  measurement.  Althouph  the  in¬ 
strument  has  been  described  as  a 
hiph-resistance  measurinp  device, 
it  ran  also  l)e  used  equally  well  for 
any  re.sistance  down  to  about  IbO 
ohms  simply  by  reversinp  the  posi¬ 
tion  of  the  decade  and  the  unknown 
resistance  in  the  bridpe  circuit. 

By  S  M.  .Mii.anowski 

i'nhj>»rnm 

To  IMFROVK  efficiency  and  to  lower 
the  cost  of  candlinp  and  handlinp 
epps.  Industrial  Klectronic  Knpi- 
neers  of  l.os  .Anpeles  have  developed 
an  automatic  epp  pr<H-es8inp  line 
j  bast'd  on  principles  that  could  pos- 
:  sibly  Ik'  applied  to  other  phases  of 
the  food-products  industry. 

The  setup  eliminates  the  ni'ed  for 
the  human  hatullinp  of  epps  front 
the  time  a  farmer  places  them  iti 


crates  until  they  are  actually  con¬ 
sumed.  The  compotu'nts  can  be 
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Virw  Ilf  MatEiirt  \».rnifil>:  Top  liar  Ouriblo 
Alniro;  loHi-r  liar  •  rrpla<-ln|^  (ornii-r  Jini  niai:iiri  > 
proli(it■^  mum  path  anil  rrinfnrcr:  a'^-mhl). 


Irl  \iiliior.i|ili  <  iirpiiraliiin.  NVw  ^nrk.  N.  \  anil  manu* 

fai  tiiri-H  till-  I'l-I \iitii^ra|ih  tflcurriluT.  an  in-trninrnt  lliat  tranv 
mill  hanilw  ritirn  m«•^^a};»•n  ovt-r  wirt*  In  niir  nr  inanv  rcimitcly 
Im  ati'ii  rrrri\iT'. 

l{t‘rei\rr  i>|H‘ratiiin  in  niinilar  In  a  il-r  vnllini'lor :  llio  tnnlinn  and 
|insitinn  Ilf  ilif  rii  miiino  ||*•n  i«  ^^l•l^•^minl•(^  liv  lln-  furro  ili-vflinifd 
in  a  (  nil  ih.il  in  Iri-t-  In  inn\e  in  a  fixi'il  inatint'lir  In-lil.  Ori^'inally 
ihin  lii'lil  Man  |irni|iiri-il  liv  rurroni  lhriiu;.’h  a  Mnunil  inil.  Iml  ihis 
fTfiieraliiil  lu-at  atnl  n-ilin  i-il  tin-  lii-lil  »lrcn"lli.  IVrniani'til  niaonrts 
Mere  nulisliliili-il  Inr  lln*  mil.  ISiii  lifit-  a  |irnlilrin  arnni-; 

T'mo  |MTinani‘nl  tnaonrin  urrc  rci]iiiriMl  In  inali  li  llii-  •-li-i  Irnmaft- 
nolir  ficlil.  Ihin  tnaili'  an«iMnlil>  linu-  anil  nnil  nmin  i-xirnnivc. 
(iriirililf  Ma};n*-I  S|h-i  ialinln  mito  ralloil  in.  anil  in  nlmrl  nrdrr 
il<'\i-|n|H‘<l  iinr  iii-iinani-nl  ina;:ni-t  In  rt'|ilai'<'  lln*  Imo.  I  liin  rrnultrd 
in  a  .'iII'y  inaoni-l  i-nnt  i  iil,  iin|irn\i-il  iiiim  lianiral  mnnlriirlinn 
anil  a  ^’i-niTal  riiluilinn  in  a-nrmlily  <  n«l  .  .  .  p/nx  inrriMni-il  unit 
••flii  ifiiry. 

Tlial'n  liiiM  'I'nl  Aulop'rajih  (!nr|inralinn  niaili‘)rniHl  uni-nf  CriK'ililp'A 
lialf-i  •■nliiry  nf  npi-i  iailx  «•ll•^•l  *-x|HTi»-ni  Nmir  jirnlili-nin  nill  lir 
;:i\i‘n  llin  nanif  rari-lnl  alli-tilinn.  I’li'am-  nlalc  xniir  |M'rinanrnt 
ina;.'li«'l  a|i|ilii  alinn  mIiimi  miii  Mrilc. 

CKI  f  IMI  K  .sTf  KI,  COMI’A.N^  f»K  AMKIflCX 

Ut'i  I  KXINfiToN  \\K..  NKU  XOKK  17.  \.  Y 

liriini  hr%:  U un  himu-i  anil  lH\tribulori  in  I’rinnfml  (aIh  s 


first  name  in  special  purpose  steels 


PERMANENT  ALNICO  MAGNETS 
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SINGLE  UNIT  TWEETERS 


DUAL  TWEETERS 


CROSSOVER  NETWORKS 


IQ  SO  KtNSICO  AV  white  riAINS  N  T 


WIDEST  SELECTION  •  BEST 
VALUE  •  HIGHEST  QUALITY 


600  ••  i  }  000 
M»d«i  440a  hof>d'««  4 
o«t4  4409  23  •o**i 


MOOil  4401^7000  CTClf 
TWIITit:  An  •<enom.(al  6 
wotf  wAit  *6*  c«A*«Min9  env 

•  ••d  TO  13*  con*  tpoohor  Ao> 


MOOIl  4403  NIGH  PASS 
rilTIA.  An  *H«<t.«o  ond 


io«.  Mod*!  4470 
Aitonwotoi  coo- 


Writ*  for  illuitrorod  Catalog  Today 
Addrotf  Inquirios  to  Dtporfmonf  E 


HEATH  COMPANY 

•  INTON  HAtlOR,  14  __aMi 
MICHIOAN  mWlil 


KBL 

PP 


IHSULATEO 


^  MOH-  ^ 

detoioiatwg' 

VINYl  DBKTtK 
,F0I  rauAAtfNr 


now  yon  nood  stock 
bnt  ono  wiro  for  onory 


•  NON-POROUS,  NON-PRAYINO 


UcnsdSass 


...ITS 

AVAIUBLE  IN 
ALL  SIZES 
12  TO  30  AWG 


IT  REDUCES  jge 
WIRE  ™ 
INVENTORY,  IT 
SPEEDS  WIRING 


^  ...ITS 
APPROVED  BY 
UNDERWRITERS 
LABORATORIES 


TURBO  REL-16A  Insulated  Wire  is  the  biggest 
news  in  hook-up  wire  to  be  announced  in  recent 
years.  Its  unusual  characteristics  make  it  possible 
for  the  first  time,  to  stock  one  single  type  of  wire 
for  all  requirements — point-to-{x>int  wiring,  cabl¬ 
ing,  equipment  and  component  leads. 

REL-16A  is  a  free  stripping  insulated  wire  com¬ 
posed  of  a  tinned  coppter  conductor,  covered  with  a 
layer  of  non-deteriorating  vinyl  plastic,  overlaid 
with  a  close-woven  lacquered  glass  jacket.  The 


combination  of  free  stripping  and  the  tinned  con¬ 
ductor  enormously  sp>eed  production.  The  vinyl 
dielectric  gives  p>ermanent  electrical  protection,  and 
the  lacquered  glass  woven  outer  layer  insures  the 
utmost  mechanical  protection. 


The  overall  qualities  of  REL-16A  are  so  thoroughly 
outstanding  that  this  is  the  first  thermoplastic  wire 
to  earn  Underwriters’  approval  recognition  for  105* 
C  continuous  operation.  Check  the  advantages — 
write  for  free  sample  today. 


376  FOURTH  AVI.,  NEW  YORK  10,  N.  Y.  •  32S  W.  HURON  ST.,  CHICAGO  10,  lU. 
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SHlLi.  SOUftO 
CU  AN 


t^TAA  tAP&t 


▼OtK  ShAOO« 
^«OMTt'f  OC^'NfO 
*H  Tf  ,r.»M 
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Designed  for 
PULSE  AMPLITUDE 
MEASUREMENTS 


_ 


.  ‘v.  *’<r*.  A/ ,  •  ^-,-i  *  ■ 


I  li*' tMil'I.iililili::  (  li.ir.n  ItTi'l  II  iillhi'  MimIi’I  LO  i  |  .Irrlriiiiir 
NoiltiM'lir  i<»  It"  .iImIiIv  III  |irii\i«li*  .tli««iliitr  iinlii’.it mti  nl 
Ir.iii'H'iit  or  iinUi'  voll.ii:r'*  ol  •*liort  iliir.il  loii.  iLrli.ilili*  in* 
ilti.ilioii  ot  |inU«’'«  .1  li*^^  Hill  ro**(M'oiii|«  rr|MMir<l  oiiK 

hi  liitir*  |M‘i  -^t'l  otiil  ri’.niiU  olil.niH'il  uilli  thi**  iii«lriiiiiriit. 
riir  Nohniflrr  i*  |^rl••••.^hllr.ll^ll,  riini|i.i«'t.  iM'*\  In  oiiiT.llr 
.iinl  o|i-ir\«v  l*o^ili\i*  .mil  iii'h.iIim*  .irr  r«’;:i^t«*rfil 

o\iT  llii*  i.m;:**  o(  .(Hl|  volt  111  hlilil  \oll'*,  |MMk  1*1  |H'jk. 
I  liM  .itli*  r.m*:i‘'>  atnl  .1  lo^.int liinir  «<  air  oiit|Mil  m«‘lt'r  an* 
«  liarai  Irri't H  It  aliitr'.  aloti;:  uitli  a  M‘|iaral«‘lv  avail.ilili* 
::atii.  >%i<lr-tian  I  am|ililii*r. 

''*■«</  /i*»  ltutt>'ltn  \*i 


TUMS  AT  WOtK 


ShCll  r^tCANtsS 

3fl»T  S»A  N  E  ■^(•NA;.| 

1"“.  .'-..-.::.  \  %>zi 

-  *  •  •  A«-Tt  CN  P»OArN 

•  •  A  ‘ 

.  .  .  • 

•  ♦  ShAOCa 

I  ••  i  ''••J  CO*lO*T»ON  Of 

•  V'y 

^  %  %  ’  •  ■  iT  ‘  BtOOO  o* 

I  MCAr  SPOTS 

•  •  •  •  91-000 

•  *  •  •  •  ”  s  9PA»e 

iNOC* 

SmClL  CAAChEO 
UCAKEA 

OfAM  Of WtLOP^tfNT 


COCOA  AHiTC 
A.A  CCCC  I 

ShE^L  NCAAlv 


BOONTON.  NEW  JERSEY.  U.  S.  A. 


FIG.  I  latpacttoo  data  oi*  racardad 
maqnatically  In  Ih*  iorm  oi  dota  cor- 
raapondtnq  to  oach  charactorU 

lie*.  Bonom  is  a  drawing  ol  a  typical 
•qq  card 

;irriinK»*ii  in  many  ways  to  meet 
liifferent  production  requirement.^. 

The  automatic  equipment  take.s 
over  a.'<  .noon  a.-*  the  etrjf  crates  reach 
the  in.sjHH-tion  .station.  Kack.s  of 
r u i) ire r- tinkered  hangers  reach  into 
tile  crate.s  and  remove  etr^s  a  layer 
at  a  time.  Between  each  layer  an 
arm  removes  the  packinir  pad  which 
separates  the  layers  of  ejtifs.  The 
emptierl  crates  are  moved  t»)  a  stor- 
a)fe  area  hy  another  conveyor. 

The  ruhber-finjrered  hangers 
carry  the  ejrirs  to  an  eKK-conveyor 
trelt  which  consists  of  a  .series  of 
foamed-rul)t)er  cups  on  which  the 
eKKS  ritle  from  one  inspection  o|>er- 
ation  to  the  next. 

Mngnftie  Recording 

.\.s  the  ejfK's  speed  throujfh  their 
iiisiMvtion  stations,  data  de.scribinK 
the  size  and  quality  of  each  vgg  is 
maKiietically  recorded  on  a  rust- 
priKtf  mavnetic  card  which  is  at¬ 
tached  to  each  foamed-rublrer  con¬ 
veyor  cup.  Details  of  the  majfnetic 
card  are  shown  in  P'iir.  1.  Each  dot 
denotes  some  characteristics  of  the 
eifif  as  determined  by  inspection 
data. 

.\  collector  unit  scans  the  maK- 
netic  card  for  each  eKir  after  it 
I  leaves  the  final  inspection  station, 
and  transmits  the  data  on  the  card 
to  a  control  unit  which  energizes 
:  various  circuits  in  accordance  with 


1  hi«  model  for  minuat 
optriiion.  Many  varia* 
iiont  arc  available  to 
rcctird'ihangtr  manu¬ 
facturers. 


I  Indutirici*  newest  rim- 
e  phonumoior,  detinned  to 
aiiomodaic  all  types  of  records 
the  market,  l-eaiures  in- 
lude  standard  narrow  Aaniee  turn¬ 
table  for  i.«>nipaci  installation,  and 
nicenious  speed-ihanne  meihan- 
.-•IK  with  eaternal  shift  leser. 


MODEL  TS  (all  three  speeds) 


ticre's  the  turntjhie  that  puts  you  right  in  the  middle  of 
the  protitable  market  for  consoles,  table  models  and 
portable  phonographs  that  will  play  all  three  types  of 
records.  Simple  and  ft>ol*proof  in  operation,  the  Model 
IS  incorporates  all  of  the  advanced  engineering  fea¬ 
tures  which  have  long  distinguished  (it's  complete  line 
of  Smooth  Power  phonomottirs,  recorders  and  record- 
changer  recorders. 

Quantity  price  quotations,  specifications  and  blueprints 
mailed  immediately  upon  request.  NX'rite  today  to: 


The  GENERAL  INDUSTRIES  Co. 


DEPARTMENTS  •  ELYRIA,  OHIO 
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ccucf  ^  cUl  T  V  uUt^ 

HTTTyffli  TELEVISION 


*  Order  thete  Grocoil  TV  Troni- 
formert  and  get  identical  physi¬ 
cal  and  electrical  duplicates  of 
original  units  used  in  all  popular 
receivers.  Used  and  endorsed 
by  leading  TV  set  manufacturers. 
Oependoble.  Trouble-free.  We 
invite  your  inquiry.  Write. 


rfical  |l•4ki 

I*!**  l 


V*rtic«l  Owt9vf 


THE  GRAMER  COMPANY 


Electrical  Coils  and  Transformers 

trS4  N.  PUlAtKI  lOAO  CHICAOO  )«.  III.,  U.S.A. 

ISTAAlltHID  IN  IfSS 


skilled  springmokeri... 
AND  practical, ' 
experienced  englneMS, 
SPECIALISTS 
in  spring  design  . 
and  manufocture  4 


V.  t-1 


¥trf 


-  - 


STODDART  NM-IOA 
RADIO  INTERFERENCE  AND  FIELD  INTENSITY  METER 


IT  takes  people  to  make 
springs.  Ours  are  specialized, 
highly  trained,  long-experi¬ 
enced  people — well  qualified 
to  give  you  the  finest  in  spring 
craftsmanship. 

Our  engineers  too,  are  an 
imponant  reason  why  you'll 
like  Accurate  Spring  Service. 
They’re  old  hands  at  spring¬ 
making  . . .  they've  developed 
manufacturing  systems  and 
procedures  that  enable  us  to 
handle  your  jobs  with  the 
greatest  speed  and  efficiency. 
These  Accurate  engineers  are 
at  your  service  on  spring 
design  problems.  You  will 
benefit  from  their  practical 
assistance  in  designing  ex¬ 
actly  the  right  spring  for  your 
application. 

Why  not  try  Accurate  on  your 
next  iob.> 


/^cca^ta^e. 


MfASUilS  radio(«d  and  <*ndM<t»d 
»»gnaU. 

RANGI  — 14  li(  t«  TSO  kc 
SINSITIVITY  —  F.vid  i»r«ngth  ytmg 
r*d  ya*  mic r»v»H>p#r-m»ivt 

Fi*ld  «tr«ngtK 
w%i^9  »ki#ldcd  (••p  anlvnna^  10 


N«i<rov»ltft-p*r-Ni»»r 


100  wol(»*p* 


READS  difyftly 


A  c  POWER  sumr  lOS  >o  125 
•f  210  «•  250  «•)«».  50  CPS  AND 
1600  CPS  No  \Ko<li  hoiord 


A  dependable  source  of  supply! 


ACCURATE  SPRING  MF6.  CO. 

3830  W.  Lake  Sf.  *  Chicago  24,  III. 


wt'tt  fof  <o<**p>r!o  tockoicoi  dofo 

STODDART  AIRCRAFT  RADIO  CO. 


AA«i«  oftko  aad  pkiot. 

^  6444  SANTA  MONICA  tiVD..  HOilTWOOD  36.  CAlIf^  PU^tm  HilHidp  m4 


'Wale  O/aen^itt^ 


Ul 
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I766EX 

I  ■  .  '  V  i 

CAPACITOR  END  FILLS 

FOR  SEALING  OIL,  WAX  AND 

ELECTROLYTIC  PAPER  TUBE  CAPACITORS 

♦ 

■  t  '  5  I.  f  -  •  I  j  '  .  I  f  1  1  '  t  •  I  '  I  r  r  f  f 


Ome  oqnrn  MiUhell  Rond  drntionslfai(\  the  (fte(ti«rnru  ond  •olur  ol  itt  l(^tof(h  and  dtvelopmrnt^.  .  producn  176iEX, 
0  min  base  thermopioslk  hoving  hi^h  cold  flo«,  solid  odhtsioa.  infleiiblt  oil  roshtoMt,  obsolutt  soalin9  and  km  cosl 
(horocltfistics,  all  superior  to  ony  like  produrt  now  ovoiloble.  176bEX  is  rtie  produrl  Ion)  required  by  monulortvrers  ol 
poper  tube  coporitors  that  must  be  quoronteed  for  operotinq  temperotures  to  lOS'C.  I 

Y>  onre  oqoin  Mitchell  Rond  qives  point  to  its  repute  os  hnidguaiirr^  loi  Ixiythinq  in  I  .:tii<ai  Insui.  '  •••  I 


i  /abfi  odds  onother  to  Mitchell  Rond  t  more  than  3S00  compound  ond  woi  lormulos  that  resist  hiqh  voltaqe  breakdown, 
solt  sproy  atmosphere,  humidity,  crcKkirsq  or  flakitsq,  cKich  ond  olkolis  ,.,.with  eicellent  flenbrlity  orsd  adhesive  qualities, 
hiqh  cold  flow  ond  qood  thermol  conductivity  .  ^  ..  wares  thot  penetrote  fibre,  floss  bokelite,  paper  and  cloth  and  with 
low  viscosity,  hiqh  surfoce  tension  ond  qood  electrical  chorocteristics  ,  Mitchell  Rand  hos  the  compound  or  war  to  meet 
your  specific  requirements  and  should  the  need  orise  for  a  special  formula  to  meet  o  portKulor  condition,  then  Mitchell-  j 
Rond  will  creote  the  compound  embodyinq  every  quality  required. 


FEATURES 


SFSCtF>CATIO,\S 

ODNISrON  TO  WAX 

f  I.',  *  -)  _  250  255  IMfOfCNATID  TUIfS 

-  255/260 

S' 

'I _  350  400  I 

L  '  i.  —  Brown 


kifli 


X1f44il  ift  \ 

wM«ll  or*  \ 
f*r  \ 

mp  H  lOS  C  Mi«  \ 

f«r  ' 

i  fh*  %fam4mr4  M  E  C*IE  W 

k  (3"  U  by  l*«“  hifb 

m  t*  E«p«b  •«  r  i  17*411  «m 

fl«tw  at  IIS'C  far  mari 
m  fba«  24  boRKt 


_  SaaN«a  al  \ 

\ 

_  174*.  \ 

II  u  facfl-  \ 
IfafaE  by  \ 
tb«  la«M  fH««a«ify  aa4  faaE  \ 

babbla  rtlaata  wbicfc  fbi«  ta«l  \ 
bibtft  Tb*  ralafivviy  qbara  aialttib^  \ 
i  ta^cial  Ellar  caiabiaafRaa  \ 

k  af  17*411  a^rmtf  aaty  ambala  ra<  ) 
W  pm»€  Tbaia  ^aaarf<««  aiaba  I7*** 
^  II  «aH  «aifaE  far 

W  »aaHi»^  alacfralyf^  iNiiH 


A  PAATlAi  UtT  Of  «MI  PIOOUCT»t  flHWHAS  VAONISHfD  TU«I»40,  TAN  AND  CIOTH  •  INSUIATINO  fANM 
AND  TWtNCS  •  CAMf  FlUINO  AND  fOTHCAO  COMPOUNDS  •  FRICTION  TAN  AND  SPtICf  >  TRANSFORMfR  CO**- 
POUNDS  •  FIACRCIAS  SATURATID  UfCVINO  •  ASMSTOS  SIHVINO  AND  TAN  •  VARNISHID  CAMMIC  CIOTN  AND 
TAN  •  MICA  PUTt,  TAN,  PAPM.  CIOTN,  TUWNO  •  FIMRCiAS  tRAIOfD  StffVINC  •  COnON  TANS.  WftRINCS  AND 
MIfVINOS  •  IMPtfONATID  VARNISH  TUSINO  •  INSMATIO  VARNISHU  Of  All  TTNS  •  [XTRUOCO  PIASTK  TURINO 


TUltS  AT  WOIK 


mMAX 


fASTtNtRS  AND 
SRtCIAL  PARTS 


UNIMAX  SWITCH 


th**  i|uuiity  of  the  particular  ejr»f. 
The  enerjfized  circiiit.s  have  two 
function;* :  (I»  .Markintr  a  second 
matrnetic  card  <»n  a  pickup  and  re- 
nujval  hanjfer,  so  that  each  will  U- 
shunted  o!T  to  a  pretietermined  ac¬ 
cumulator  line;  (2)  Addin>r  to  th»> 
totalizers  in  an  electronic  control 
utiit,  so  that  the  (|uantity  and  <|ua'- 
ity  of  ejrjrs  from  each  pHslucer  will 
l>e  const;:ntly  and  accurately  indi¬ 
cated. 

Aft*-r  the  e>;Ks  are  unloa<led.  the 
empty  conveyor  cups  and  mayrnetic 
carils  are  passed  throiiKh  a  demajr- 
netizinK  field,  to  erase  the  previ¬ 
ously  recorded  data.  The  cups-are 
then  washed  aiul  dried  liefore  reuse. 

Automatic  liook  keeping  is 
achieved  throuirh  the  u.se  of  mark¬ 
ers  on  crati's  diirinir  the  initial  un¬ 
loading  pr<K-ess.  Thes*“  markers 
are  plastic  code  plates  that  actuate 
a  sensinir  switch  so  that  the  ep>rs  in 
i-ach  ditferent  ca.<«‘  will  he  accred- 
it*‘d  to  the  source  from  which  they 
were  purchaseii.  The  sensinjr  sw  itch 
enahles  a  printi-r  unit  to  rtvord 
<lata  with  reirard  to  ((uality  aiul 
ipiantity  for  each  pro  liicer. 


SAFETY  INTERLOCK 


actual  size 


I  his  special  steel  stud,  used  in  heavy 
duly  p*>wcr  transmission  equipment, 
combines  two  different  shapes  with 
(our  diameters 

Sttine  iti  the  sre/)*  jnvo/irii  m  cold  hruJing 
this  part  fntm  a  Irnt^th  ttf  steel  Hire, 
lihi/wn  iitie-half  actual  size  ) 


REd  TOP 

ENGINEERED  TO 
CHEAT"  CHANCE 


A  NEW  UNIMAX  DESIGN 


I nupi  rliiijf  I.iue 

In  all,  there  are  five  scjiarate 
iiisiiei'tion  stations,  as  follows: 

.Station  No.  I  is  an  e>.’K'-siziiivr 
unit,  as  shown  in  Fiir.  2.  It  is 
operated  on  the  basis  of  the  reso- 
iiant-.'t riiiK  priiici|ile  with  a  tunv's- 
ten  wire  serviny'  as  the  sirinvr.  A 
temjM-rature-i'ompen.satinK  moiiiit- 
iny'  is  i>rovided,  anil  the  wire  is 
idect  ro-maifiietically  excited  to  a 
(utch  or  freipiency  which  can  he 
amplified  and  f«’d  into  a  discrim¬ 
inator  which  is  preset  to  measiirt' 
freipiency  in  terms  of  eyjr  sizes. 

.•\t  station  No.  2,  tlm  color  and 
shai>e  of  the  ey'jr  are  deti-rniined. 
First  a  prism-(ihotiK-*‘ll  setui>  is  iisixl 
to  det<‘rmine  shell  color  hy  means 


gives  new,  foolproof  protection 
tor  high  voltage  equipment  .  .  . 
the  "cheater-release"  lets  you 
rectose  the  circuit  manually  for 
test  or  service  work  .  .  .  auto¬ 
matically  restores  protection 
when  the  door  of  the  safety 
enclosure  is  shut  .  .  .  eliminates 
the  hazard  of  a  tied  down, 
blocked,  or  "jumped  out” 
circuit. 


Prtxluction  of  this  steel  part  bv  ordi¬ 
nary  mcthiHls  would  involve  the  use 
of  high  cost  machines,  plus  other 
costiv  operations.  C'old  heading  not 
only  prov  ides  economy  and  speed  of 
production,  but  also  produces  a  much 
stronger  part 

F’ossibly  this  special  technique  can 
help  you  with  your  fastener  piob- 
lems.  Send  vour  sample  or  blueprint 
to  Scovill  fir\i. 

"fiuide  to  the  Profitable  I  se  of 
(  old  fleading"— Bulletin  No.  2 
describes  the  advantages  and  limi¬ 
tations  of  this  process.  It’s  free  for 
the  asking. 


CHEATS"  FOR  SAFETY 


1.  The  leaf-tpring  actuator 
holdt  the  circuit  "ON"  —  until 
the  door  if  opened  as  little  at 
'  •  inch. 

2.  The  push  button-operated 
slide  cam,  mounted  above  the 
actuator,  permits  manual  re- 
closing  of  the  circuit. 

3.  The  slide  cam  and  inter¬ 
lock  immediately  spring  back 
to  "safety"  when  the  door  is 
closed  on  the  leaf  actuator. 


VACS! 


Mi»«f  » 


.SOf  «  C0uls*l» 
- -,S*  rc" 


For  complete  mformo- 
lio«  —  dimention*.  per* 
(ormanie  «peciftcattont. 
ratmKv  — >  write  foe  In¬ 
terlock  Data  Sheet 
MXM 


y  SONANT  A  «£ 


SuF'F’  NTiN^;  ARM 


FIG.  2  — Walqht  of  vqq  U  m«aiurG<l  by 
tK«  roaonant  wlr«  fr*qu«Dcy-diacriBilBa 
tor  acalo  ayttom  ahown 


N#w  York 
Los  Angiales 


Datroit  •  Whaaton.  Ill 
Ctevaiand  •  San  Franctsco 
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NEW 


LONG 

HAND-DRAWN 

MIRRORED 


CAUTtON  OH  MIOM  VOLTS 


6000 
I200| 
-300, A 
_  C 


6000 

IZ^O 


300 


—  60 


AOJ 


COM 


DCV 


120 - 


X  1000 
_ X  lOO  000 


V  n  A 


ACCXTHACY- 


Model 


I  fur  llir  i'ti:;in)-i'i  jtitl  !)■(  Iini(  ian  \\li(>  wants 

lal><>tal<ir\  aniiiacy.  \i  liicvcil  in  Model 
l'\  inoie  .i><  urate  eotn|Minent'  anil  liainl  ilraw n  scales 
that  coin|ien'ate  for  the  axeraiie  iniliNiilual 
c liatai  teri'tic  of  ea<  h  in'tninient.  \Ko  iiu  hnle-  knife  eil<>e 
pointer  anil  mirror  s<  jle  to  eliminate  jiarallax. 


SCALES 
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OALY  AT  YOril  IMSTIIIIII  TOIl 


THOfMAS  t  SKINNER  Stetl  Products  Company 

1120  East  23rd  Street  •  Indianapolis,  Indiana 


^^^1014  OAK  STREET 
ROSELLE,  NEW  JERSEY 


Sinliim  0|«- «lr»ii:il  Ilf  lltr  I  rirx  .If  •— rhlllin.llrs 
llirwiiiir  pirwiirr  iii^Irniiii'iil  iMiiiii;x  lii(hllv  unJrr 
llir  I  tiiii  Wr.ii  i(  |i>r  liiiiiix  wiiliiKit  falitfiir' 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINEI 


TILEX  ferret*— Slips  eete  die  Eer 

W iml\  I)/.,  iMti/l't 
H.ii  li.tiiir  xji|n  tinlii  ihr  V 

r.ir.  hiiliK  ihr  vnxitur  rririxrr 
sri  iiirU  in  (ilai  r  I  \rr's  olinr 
r.ir  .ilvt.isx  frrr  lur  phoiir  i  .ilU  ^ 

Ilf  <  iiiivrrvilUin  r. 


TILIX  Twieset'-NetUiii 
Teecli  Eerr) 

I  li^hlrxt  ivxiii-rri  risrr  1 
iiMilr  Mrnjlis  miU  1  Yi  11/ 
In  .in\  hr.iil  J  Irxililr, 
tlifis  into  [Kx  Lrl 


Mfrir*  for  Colorful  FKCC  SporHitahottM  foUor  Todoyf 


fii  ffiiiiiifii,  lllitft  ffiiiiiii  fJiir|i.,  /iiriirili 


yn^ntMagnetP, 

»e  Simple... y, 

V  »og„Z 

Unil  Co.l 

*rarx  I 

ire  •  *  A  St 

'  P'^ohlen,,  '  '"'Her  ' 


Inetallation  ol  Iheie  inexpensive 
PAMARCO  tensions  lowers  wind¬ 
ing  costs  because  each  machine 
will  accommodate  more  coils  at 
higher  winding  speeds.  In  addition 
to  increased  production.  PAMARCO 
tensions  raise  production  quality. 
Free-tunning  action  practically 
eliminates  wire  breakage  and 
shorted  turns.  Simple  thumb  screw 
setting  quickly  adjusts  lor  any  wire 
gouge.  No  tools  or  special  skill  are 
needed  lor  operation.  For 
complete  data  call  or  write. 


*  *Kinn 

Od 
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V^ontinuetl  <Ien»an<l  for  a  product  in  a  fr**e  market  is  strong  proof  <jf  its 
falitr  W’liPfo  tlip  cirniiinii  |)Pr>i>>t*  in  spitp  of  p«t>noinii  diffii  ultirs,  it  is 
also  pvitirrup  of  .su|>«‘rior  ((iiafity.  In  Switierland.  ainl  oilier  inarkrts 
tlirniii;lioul  llie  \sorlcl.  iirpference  for  N’alvar  insiilcitini;  matrridls  is 
siradily  inrreasinf;. 

N'atvar  insulations  tti'e  (lepenclalilr  |«-rfornian<  e  liei  aiisr  lliey  arr  skill¬ 
fully  made  of  tlic  liest  matrrials  availalile  I  liey  are  iilxsays  tlir  same  no 
mailer  when  or  where  pur<  liased. 

Del  ivery  ran  he  promptly  matle  either  from  (onveniently  lotaled  whole¬ 
saler  s  stork,  or  direct  from  our  own. 


MAL  VARNISHED  EI^UCTS 


Cotol^ 
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l¥;^- 


femi-knife-edge  bearing 
reduces  frictional  wear 


l'hi«  i<  Vi'ard  I.i-i>naril‘s  new  iiullctin  I  10  Midget 
Relay  for  li>ng,  irtiuble-lree  ser\iie,  parlieulariy  in 
equipments  suh|eit  to  sihration. 

I  xeeptionally  good  sihration  eharaetensties  are  due 
to  proper  proportioning  of  contact  masses  and  spring¬ 
ing  combineil  with  heasy  pressures  on  both  normally 
open  and  normally  closed  contacts. 

Higher  contact  ratings  than  most  midgets.  Available 
up  to  5-p«de.  double  throw,  (.ontaci  hnger  leads  are 
insulated  with  the  new,  impregnated  glass-fiber  tubing. 

>X’rite  for  Hulletin  1 10.  >X'ard  Leonard  Klectric  C.o., 
.H  South  Street.  .Slount  N’ernon,  N.  W  Offices  in  prin¬ 
cipal  cities  of  I'.  S.  and  (  anada. 


TUtlS  AT  WOtK  IcMtiniMa) 

of  liKht  rertected  from  each  egK- 
nhell.  A  second  |»hotoceIl  make.s  u.se 
of  trun.smitted  liifht  to  a.scertain  the 
internal  color  of  the  ejfjr:  and,  a 
pair  of  flvinjf-siHit  televi.sion-ty|ie 
.Hcanner.s  provide  indications  as  to 
whether  the  shaja*  of  the  egg  is 
es.sentially  normal,  slightly  ab¬ 
normal,  or  aimormai.  The  scanners 
are  resjM'ctively  focu.sed  on  each  egg 
and  a  diagram  for  a  perfect  egg 
shape  so  that  the  latter  indications 
are  obtained  by  comparison. 

Station  No.  d  is  a  unit  for  meas¬ 
uring  shell  thickness,  air-cell  depth, 
and  yoke  centers.  Thicknes.s  is 
checked  in  terms  of  electrical  capac¬ 
itance  by  means  of  a  .sensing  heail 
comprising  a  i-in.  square  block 
with  two  thin  plated-metal  strips 
which  can  contact  a  shell  without 
damage  to  determine  the  distance 
from  an  outer  shell  surface  to  the 
white  of  each  egg.  Air-cell  depth  is 
measured  by  means  of  a  i|uart7, 
crystal  which  induces  a  very  short 
pulse  into  an  egg  from  an  overhead 
position  so  as  to  proiluce  wave 
reflections  as  illustrated  in  Fig.  3. 
The  echo  time  can  be  computed  in 
terms  of  air-cell  depth  'elapsed 
time  normally  lieing  in  the  order  of 
20  microseconds).  Yoke  centering 
is  determined  by  simultaneously 
applying  two  crystal  units  to  an 
egg  in  the  horizontal  plane  (with 
00-deg  spacing)  so  that  three  pulses 
will  be  produced  and  reflected 
for  three-dimensional  measure¬ 
ments,  much  the  same  as  one  pulse 
is  used  to  indicate  air-cell  depth. 

Station  No.  4  is  a  unit  for  deter¬ 
mining  the  condition  of  each  egg¬ 
shell  with  reference  to  cleanliness, 
cracks,  roughness,  and  leaks.  This 
involves  the  use  of  a  phototube  set- 


k 


TRASSPONOt  p 

N  T  Al  PULSC  tRANSMTT£q 
£00 

C(y«TACT  SuPfACf  .RH  TE 
AND  4iR  CELL 
UPPfP  SuOFACE 

LO^fP  SuPFACf 


yCv*!  P  END  Of  £G‘‘ 


C 


—  T  Vf.  •. 


FIG.  3  PuU««  shown  in  lower  portion 
ol  diaqrara  represent  (U  initial  pulse. 
(2)  beginning  ol  egg  white  (oircell 
depth).  O)  top  of  yoke.  (4)  bottom  of 
yoke,  and  (S)  bottom  of  egg 
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HAYDU  BROTHERS 


ELECTRONICS  — Mofcfc,  1950 


US 


DO  YOU  KNOW? 


-thot  a  PILOT  LIGHT 
CAN  IMPROVE  YOUR  PRODUCT 

....  odd  aftraction  —  safety  —  service  ? 


—  what  lamp  fa  use 

—  how  to  use  it 

—  what  it  will  do 
—■  what  it  will  cost 


THIS  MAY  IE  THE  ONE  'n 

D*»ign*d  for  low  cost  NE>51  Neon  ^ 

•  Built-in  Resistor  •  Patented 

•  U/L  listed  •  Rugged 
Cotalogue  Number  521308  —  997 

for  110  or  220  volts.  S 

SAMPLES 

for  dtsign  purpost 

NO  CHARGE  IgutM 

AirU/l  Write  for  ttie 

nL  rr '"HANDBOOK  of  pilot  UGHTS.” 

Write  us  on  your  design  problems.  I  9 

The  DIAL  LICiDT  C0>IPA:^{Y  of  AMERICA 

Foremost  Manufaoturvr  of  Pilot  l.ifthts. 

900  BROADWAY,  NKW  YORK  3.  N.  Y.  TKl.KPHONE  SPRING  7-1300 


horn  o»«rs«es  and  cen 

MMIMATE  DlllVfMfSA>UiA 

C*Ue  ytnw  rush  artitr  for 

dotiwy  S*>r  Soffiemeitt  » 
doHors  hr  lArtA  ooyowtcwebinl 
iemmtof  *t  ummh  it  wty  loti! 


UMC  >MM0  ATTIN 

OMMl  itoott  O  O 
«U«ri 


6  3 

•  73 

3  2 

0  M 

6  3 

9  S 

•  71 
IB4 

2  ti 

2  e 

O  44 

0.44 

2  KW 

VACUUM  TUBE 
BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


For  Only  $650. 

Nerer  b«torc  a  volue  like  this  new 
2'KW  bench  model  "Bomborder"  or 
high  frequency  induction  heater  ...  for 
soring  time  and  money  in  surface  hard 
ening,  braiing,  soldering,  annealing  and 
many  other  heat  treoting  operations 

Simple  .  .  .  Easy  to  Operate 
Ecanomical  Standardizatian  of 
Unit  Makes  This  New  Low  Price 
Possible 

This  compact  induction  heoter  sa>es 
spoce,  yet  performs  with  high  efficiency 
Operates  from  220- salt  line.  Complete 
with  toot  switch  and  one  heating  coil 
mode  to  customer's  requirements.  Send 
somples  of  work  wonted  We  will  ad 
rise  tune  cycle  required  for  your  par¬ 
ticular  job.  Cost,  complete,  only  S6S0 
Immediate  delirery  from  stock 

Scientific  Electric  Electronic  Heaters 
are  made  in  the  following  range  of 
Power  I  2-3ii-5-7Vi-10  12U.15-18  25 
40  60  80  100  2S0KW 


TRANSRADIO  LTD 

coNTuncTens  to  m  m  coviunmint 


(3t*  CROHWELl  ROAD 
LONDON  SW7  ENGLAND 


“S  ’  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroe  St  ,  Garfield,  N.  J 
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i2 


21 

TOTAL 

CEILS" 


you  CAN  BE  SURE.  •  IF  IT^ 


1 


Single  Phase  Bridge  Comporison 
with  only  One  Cell  in  Parallel’*' 


26  VOLTS/CELL  AC  I'  '  '  'r 

(20  VOLTS  DC)  /  I 


SAVE 


n 


I  r  •  ^  I 

•“  ^\feslinghouse  33 


VOLTS/CELL  AC 

(24  VOLTS  DC) 


■>  4-  * 


i  I  t  .  t  t 


I 


19  20  30  40  so  60  70  tO  90  100  110  120  130  140  ISO 


DC  VOLTS  OUTPOT 


SAVE  THE  DIFFERENCE 

wifh  Rettox  Selenivm  Re€tifiers 


I  he  ab<i\e  f’raph  sh«>ws,  Mrikin^lv,  the  titillars 
arnl  cents  savingc  pt>cMhlc  with  Rccttix  Sele¬ 
nium  Kectihers. 

I  he  reasun^? 

lii^h-voltage  cells— 2  (-v«)lt  d-c;  S.^-\«»lf  RMS 
ciimpared  to  C(>n>eniii>nal  2()-viili  d-c;  26-\olt 
RM>  — mean  fewer  lells  per  wan  4>uiput.  An«l 
since  eaih  plate  stands  more  voltage,  smaller, 
lighter  stacks  result. 


An  exilusise  ^X'estingh<)use  process  of  manu¬ 
facture  assures  lossest  rate  of  forssard  aging 
and  constant,  uniform  cell  performance. 

'l  est  the  Rectox  under  your  ossn  conditions. 
'Fry  a  sample.  Figure  your  own  savings— in 
space  ...  in  weight  ...  in  dollars.  Phone  or 
write  sour  local  ^X'estinghouse  otTice  for  details. 
^X'estinghouse  Flectric  Corpttratittn,  P.  <). 
H«)x  H6K,  Pittsburgh  .■St),  Pennsylvania,  j  jum 


* 

ht  4i  hriJgf  iinuit.  totM  are  the 

proJuit  of:  tht  iti/*  \attJ  lu  urn-j  (Jue 
to  tolls  J-i  p*  r  nlh  ttmts  4  ftht  ttumhvr 
oi  arms  tn  tlu  ortJgt  •  ttmts  thv  ttumhtr  oi 
nils  hi  pjfulUl  tti  i^th  hrulge  jtm  tor 
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usf  of  ttm  ^tutr  ttrll  tti  wpiVf  /><  r  arm 
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IS  FOR  Hornet 
CLASS  H 

KNOW 

AND  THEY  MAKE  AN 


IIOKNKT  TranKfornuTH  provide  mini* 
iiiiiiii  xi/e,  iiiaviiiiiiin  eflTK'ieney  and  great* 
e»>t  life  exp«-rtaii<'y  in  traiiofornierH  for 
portable  and  airborne  eqiiipinenl. 

Iteeaiixe  llo'y  are  inaiuifaelured  of 
newly  developed  (dan*  11  materials  — 
kilieoneit,  liberglak  and  kpeeial  oleeU  — 
lit  tl(.\K  r  miniature  tran*formerH  ran  be 
op«-rated  at  temperature!*  far  in  exresi  of 
tbe  HO-4'alled  “normal  range.” 

Compare  These  Typical  Volume  and  Weight  figures 
HAU  IRANSrORMIt;  Primoty  t1  JV  ,  3*0  I60(kp« 


S*<ondary  860V  CT  70MARMS  60  V  A 
(83  d*Q  C.  amhivni,  50,000  H  olt  ) 


-Mm.  Op.r 
T«mp. 

IvyC 

V  otu  m« 
Cu  Int 

ftRlatlVR 

Volum# 

P#rc«ot 

WtfigM 

Poundt 

R«lottv« 

Wttght 

P#r<#nf 

C  lo%s  A  intulofion) 

IDS 

31.3 

100 

3.0 

100 

C  la>«  A  iniulation) 

10* 

11.0 

S4  3 

1.3 

60 

NOfiNIT  1 

(Ckiti  M  iniwtatton)  |  lOO 

*.s 

30.5 

.33 

16.5 

High  voltage 

How 

H  OF  A  DIFFERENCE 


Tbe  lIttllM-,  r  repre*a'nti4  a  rtmibination  of  ingenious  design, 
modern  nialeriaU,  and  radirallv  ililTen-nt  maniifartiiring 
lerbnitpies  wbirb  opens  vast  new  fields  in  transforuuT  eon* 
htriietion  and  applieation. 


S»me  ter  yeer  teev  BeHet/e  $-300,  cenfatMtire 
eetelled  liia,  waif  lif  emd  retimg  imferimmtlem  em 
Mermet  Trmm$termer$  one  Oemttert. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA.  NEW  JERSEY 


-  V 

i 

0  j 


TU*ES  AT  WORK  (coshswd) 

up,  similar  to  that  at  station  No.  2, 
and  a  surface  gage  which  re.sembles 
a  phonograph  pickup  e.vcept  for  the 
fact  that  it  generate.s  an  electrical 
signal  which  can  be  analyzed  by 
compari.son  of  the  intensity  of  the 
signal  in  an  egg  with  that  of  a 
specimen  which  is  known  to  be  in 
excellent  condition.  Two  light 
spring  feelers  are  attached  to  the 
surface  gage  to  detect  leakers  by 
means  of  electrical  conductivity. 

Station  No.  5  is  a  candling  unit, 
employing  a  television-type  scan¬ 
ning  device  to  grade  eggs  accord¬ 
ing  to  the  intensities  of  their  yoke 
shadows  as  created  by  electronic 
signals  transmitted  throifgh  each 
egg.  Shadows  are  clas.sed  as  poorly 
defined,  moderately  defined,  well  de¬ 
fined  and  plainly  visible. 

.•Ml  mechanical  movements  of  the 
fully-automatic  egg  processing  set¬ 
up  are  regulated  by  means  of  poten¬ 
tiometers  and  limit  switches 
through  a  master  board,  control 
panel  and  electronic  control  unit. 
The  control  panel  provides  manual 
dials  for  operations  at  different 
or  indifferent  circumstances,  and 
has  signal  lights  to  indicate  the 
operating  condition  of  all  com¬ 
ponents.  Standard  vacuum  tubes 
in  the  control  unit  coordinate  the 
accumulations  of  inspection  data 
and  mechanical  operations  in  ac¬ 
cordance  with  dial  settings  of  the 
control  pianel  and  impulses  from  the 
potentiometers  and  limit  switches. 

An  average  crew  of  three  workers 
can  operate  the  largest  processing 
setup,  and  in  such  circumstances  it 
is  estimated  that  a  fully-automatic 
production  line  can  save  approxi¬ 
mately  $20,000  per  month  when  op¬ 
erated  on  a  constant  24-hour  .sched¬ 
ule,  at  which  rate  the  initial  cost 
of  the  eciuipment  can  be  fully  amor¬ 
tized  in  three  or  four  months. 

Savings  can  be  attributed  to 
higher  r.ates  of  production  in  le.ss 
space,  reduced  labor  costa,  less  dam¬ 
age  due  to  breakage,  and  optimum 
precision  with  reference  to  inspec¬ 
tions. 

TeI«‘ni«T«*ring  (Vran 
(aiirent  Information 

To  FACU.ITATE  the  navigation  of 
.seagoing  vessels  by  providing  con- 
tinuously-accurate  data  regarding 
the  velocity  and  direction  of  ocean 
,  currents  along  the  West  Coast,  an 
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Because  photography  is  accurate 
to  the  last  detail 


The  magic  of  photography  turns  hours  of  costly  drafting  room 
time  into  o  minute^ukk  job  of  utmost  accuracy. 

Correcting  an  engineering  drawing— 
or  restoring  a  dimmed  one— used  to 
take  long,  tiresome  hours.  But  not 
today.  For  photography  with  its  abil¬ 
ity  to  record  detail  in  a  flick  of  time 
has  been  put  to  work,  and  the  most 
intricate  drawing  is  copied  accu¬ 
rately,  inexpensively,  and  with  Ia.st- 
ing  quality. 

Using  the  new  Kodagraph  ,\uto- 
positive  Paper,  you  can  get  sharp 
positive  prints  diret'tly  from  originals 
of  every  type,  even  from  worn  or 
weak  tracings— get  them  with  regu¬ 
lar  blueprint  or  direct  process  equip¬ 
ment— in  ordinary  room  light,  without 
negati%es. 

Using  the  new  Kodagraph  Contact 
Paper  (uith  conventional  photo-copy¬ 
ing  equipment  and  negative  step)  you 
can  produce  sharp,  clear,  legible  pho¬ 


tographic  prints  of  letters,  specifica¬ 
tion  sheets,  forms,  drawings. 

Using  the  new  Kodagraph  Projec¬ 
tion  Papers,  you  can  enlarge  small- 
scale  negatives  of  drawings  and  docu¬ 
ments  to  original  size  or  larger  . . .  get 
high  contrast  reproductions. 

With  Kodagraph  or  Recordak 
Nficro-File  Equipment,  you  can  re¬ 
produce  the  most  detailed  drawings, 
charts,  etc.— “de-bulk"  them  98%  . . . 
and  protect  your  valuable  originals. 

This  same  ability  to  repitxluce  de¬ 
tail  exactly,  completely,  lastingly . . . 
even  to  improve  its  quality  . . .  gives 
photography  a  multitude  of  uses  in 
your  plant.  It  can  help  make  vour 
designs  faster,  your  production  meth¬ 
ods  smoother,  and  get  your  product 
to  the  dealer’s  scwner. 

Eastman  Kodak  Co.,  Rochasttr  4,  N.  Y. 


Twee* 


Functionol  Photography 


Advancing  industrial  technics 


ACTUAl  Sill 


HOWtQei  this  muT  comnsiR  MICKOPHOHC^ 


^  PRECISION  SOUND 
)*  MEASUREMENTS 

'a  •  llticttd  Coii$tnicti«ii 


•  Rautd  Coii$tnicti«ii 

•  Eiecptianal  Calibration  Stability 

•  Unaffaetad  by  Variations  in  Hnmidity 


KcIIokx  MuIxci  (  tiiulrnscr  Mi 
itophonrt  arc  u»cit  rcgularh  fur 
souml  nicaturrnirni  in  Kcllugx ' 
u«n  lal>iraiuric%  .  .  tctctal 
liating  hccn  in  vcrtitr  fur  u\cr 
III  \rar«  wiihuui  rxtiibiling  ilc 


let  table  drift,  alihuugh  in  fre¬ 
quent  uxe,  and  without  the  uxc 
of  dcxMiatorx.  L'xerx  imiude 
government  lahoraturiev,  univer- 
stttev,  audio  development  labora- 
toriev  and  indiivtrial  plants  manu- 
lavturing  sound  equipment. 


MINOPAL  CNARACTIRISTICSi 


RESPONSE — IMng  a  lathode 
lolliiwer  preamplitier  the  response  is  approximatels  -^'idb  referred 
to  I  suit  dsiir  im  I'hc  response  is  flat  to  within  Idh  from  11)0 
to  'utioips  and  to  within  ^dh  from  fai  to  Iti.tKHi  <ps.  MATERIAL 
Diaphragm  INU  M-l'  aluminum  alios.  .Ml  other  ina|ur  lom- 
|«>nrnis  are  hra«s  I  sternal  siirlaies  are  bright  gold  plated  and 
laiqurred  CAPACITY — .Spprosimatels  aommf.  INSULATION  RE¬ 
SISTANCE  —  lOO.tHHl  megohms  minimum  measured  at  2'0  suits. 
POLARIZING  VOLTAGE  —  Dt>- .MX)  suits  reiommcnded 

^  SrmJ  for  full  tpttifiiolioui  iojjy.  U  rilt,  uirr  or  (Ml: 

M  SWITCHtOAIO  AND  COMPANY 


MIOGIT  CONDINSIR  MicaomoNi 


FOR  THE  ELECTRONICS  & 
ELECTRICAL  INDUSTRIES 

TUNGSTEN 

Wire  •  Rod  for  Contacts 
Rod  for  Valve  Seats  and  Supports 
Electrodes  lor  Therapeutic  Apparatus 
Atomic  Hydrogen  Arc  Welding  Rods 
Rod  and  Wire  for  Metal  Volatilization 
processes  0  Hammered  Slabs 
Sheet,  Strip  and  Foil 
HOLYBDENUH 
Rod  for  Contacts  •  Valve  Stems 
Grid  and  Mandrel  Wire 
Support  Wires  and  Rods 
Wire  for  Furnace  Windings 
Hammered  Slabs 

Sheet,  Strip  and  Foil  for  all  Purposes 
Sheet  for  Furnace  Boats 
We  also  supply  Tungsten,  Molybdenum 
and  Tantalum  Metal  Powders,  Titanium 
Hydride.  Zirconium  Hydride  and  many 
other  metallurgical  products.  _ 


'  ^  c" 


Smalt  physical  size  and  high  efficiency. 
Available  in  a  wide  range  of  sizes  and 
shapes  lor  the  Electronics  Industry. 
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INSERTS 


Tiiii  n  rn«  sfii  ond  firmi  nidtiogd  m  o 


d*i>gn«d  to  oldTl  iiiQnwfo<hir*#t 
lo  tH«  vqIu«,  vft«  QMd  A««d  of  Hio  tyni* 


bd  Hiol  will  •ormorli  tb«  lOfH  OAniMil  i» 


ivo  of  tH«  EllCTtONICS  ioyofs  Cvtdo 


for  Users  and 

Manufacturers' 

/ 

BUYERS’ GUIDE 


Tlilt  •Mf  mtttm 

will  9ppmm  of* 

•d  in  fbn  IfSO  GUtOI. 


in  the  10'"  Annual 


ELECTRONICS  BUYERS’  GUIDE  (g) 

Th«  13th  issu*  of  eloctronks  —  a  bonus  to  all  subscribors 
A  McGRAW-HILL  PUBLICATION  •  330  WEST  42nd  STREET,  NEW  YORK  18,  N.  Y. 
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WHAT  IT  MEANS  TO  MANUFACTURERS... 

Wh«n  prodwct  iittingt  Kovo  iKit  tymbol  liod  in  with  liilingt  ord 

•f  for  groofor  Bi9nifkan<«  to  tfi«  twbMribof-wBOPB  of  iKo  GUIOi.  TKo  lymbol  will 
indicotn  fo  tfinm  o  morn  o<cwrol«  towrco  of  lopRly  thon  U  pottiblo  with  tfio  on* 
vorifiod,  non>iymboliiod  liftingt.  For  iKtto  tymboU  will  indicdto  111  cwrront 
production,  (21  ovoilebilify.  (31  unrotthctod  ub«  Tbit  infornidfion  it  vitol  tp 
potontiol  buytrt  or>d  will  oruowrogt  for  widor  wto  of  product*  to  irtdkotod.  At  m 
diroct  rotult,  inpuiriot  cind  tolot  of  tboto  product*  will  thow  o  morliod  incrooto. 


VALUE  OF  SYMBOL  TO  USERS  OF  THE  GUIDE... 

Anyont  uting  tho  GUIOI  ot  o  wboro-te«buy*it  book  will  bo  grootly  hnipod 
by  tb«  odditior>dl  informotion  thi*  tymbol  idontificotion  providot.  Buyor*  mutt 
know  moro  thon  jutt  wKo  mokot  o  product.  THoy  wont  to  bo  turo  tboy  con  got  it 
->  wiftiout  unnotottory  doloy  —  or>d  opuoHy  turo  thot  it*  uto,  for  tboir  purpoto, 
it  unrottrictod.  Tho  tymbol  will  guido  buyor*  diroctly  to  tho  product*  thoy  nood 
ond  provont  timo  wottod  in  o  fruitlott  toorch  ot  woll  ot  in  unnocottory  cor> 
rotpondonco  on  tho  port  of  both  buyor  ortd  monufocturor. 


HOW  TO  GET  THIS  SYMBOL  WITH  PRODUCT  LISTINGS . . . 


Although  thoro  it  no  chorgo  for  product  littingt  or  tho  uto  of  thi*  idontifico* 
tion,  it  toko*  moro  thon  o  ropuott  to  obtoin  it.  Mortufocturort  mutt  firtt  provo 
thot  tho  product*  oro  in  octuol  production,  or  in  ttock,  ovoiloblo  in  o  rootonoblo 
timo  ond  thot  thoro  oro  r»o  rottrictiont.  govornmontol  or  othor«  on  tho  uto  of  tho 
product  Cloor  indicotion  of  whot  proof  it  nocottory  it  dotcribod  in  tho  product 
quottionrtoiro  which  it  ntoilod  to  ovory  protontly  known  monufocturor.  Thoto 
rogulotiont  mutt  bo  rigidly  followod.  Tho  monufocturor*  thould  rood  thorn  coro* 
fully  to  otturo  thot  thoy  will  hevo  tho  right  to  tho  tymbol. 


CLOSING  DATES 
For  Product  Listings  . . . 

Tho  product  quoitionnoiro  which  hoi  to- 
contly  boon  moilod  you  should  bo  proporly 
f>llod  out  according  to  rogulotiont,  tignod 
and  returnod  not  lotor  thon  .  .  . 

March  15,  1950 

For  Advertising  . . . 

COMPLETE  PLATES 

May  1,  1950 


COPY  TO  SET 

April  1,  1950 


Inifrtt  should  be  planned  lor  o  run  ol 
35,000  toper  stocli  must  not  eiceed  80 
lbs  They  should  be  delivered  to  Williams 
tress.  129  North  Broadway,  Albany,  N  Y 
not  later  than 

May  25,  1950 

For  cotnpl«l«  informotion  on  any  of  th« 
obov*  it«mi,  contact  your  district  monogor 
or  write  to  our  New  York  office. 


The  ideal  material  for  plating  barrels  where 
high  resistance  to  corrosion  is  a  ''must/' 

In  ill*'  •■l*-i  trii|iLilin^  dI  llll■l.ll'•.  |>l.ilin;:  l>.iiri-l>  iiiii-l  li.ixi-  lii^li 
r*'»i»liiiii-*'  111  r«irrii«ii>ii  frinii  ill*-  ^Irmi):  cln'miciil  iMiliilioii'  for 
rtlii K'lil  liiu-i'ii^l  iiiH-ral lull.  Ill  lliio  roll'.  Mi-I.iiiiiii*'  l  iilirir  lia-** 
I’liriiiilil*'  liil'  |iriiM'il  III  Im'  »i'r\  I'tTrillvr  iM-raiiM'  iil  ils 
i'\ri-|iliiiii,ll  ri'«i*l.iiir*'  In  I'lii'iiiii  al  riirrifinii. 

riiriiiilili-.  Ill  ailililiiiii  III  llii-M-  iiii|Mirlaiil  i|iialil  it'>.  !•* 
Ii|:lil  III  v»*-i);lil,  Milli  liit:li  imiiarl  «lri'll(:lli.  l•M■«■lll•lll  rirririral 
iii-iilal iiifi  |irii|Mrl iri  ami  mn-  ul  llir  «lriiii(:r»l  iiialiTial'  |mt 
mill  Mi'i(:lil  kiinuii.  I’lii'iiiililr  lia»  limail  ii-i'  in  nni«l  r\iT\ 
iiiilii'lix  Im'i  aii'i-  III  il«  rrinarkalili'  riiiiilihial imi  nf  |irii|MTl ii'". 
\\ailalilr  in  a  liniail  j:riiii|i  nf  »raili'n  — in  ^>ll*•<■l».  Knil».  I  iiIm-s 
ami  SiK'i  ial  >lia|M-i. 

\illliniill  '^•lllir  I  Ml//,  uilhiilll  n/i/itll/li'M.  *l"l'/ 

»i»M  in  iililizinti  /  Vn  nn/i/i’.  Nii/innn/  t  nlruni utl  I  il‘ir  mui  /’ht- 
I tiMilitlinti  III  Mini  /n  'l  iii/iiin/iit'*'. 

NATIONAL  VULCANIZED  FIBRE  CO. 

WIIMINGTON  DELAWARE 

m  PiifKipol  Cllle^ 

I  Shk*  18/3 


Setup  lor  •lectronic  ocean  curreni  melei 


electronic  current  meter  has  been 
developed  for  the  U.  S.  Coast  and 
Geodetic  Survey. 

It  comprises  a  pontoon-type  buoy 
with  radio-transmitter  equipment 
for  relayint;  speed  and  compass  in¬ 
strument  indications  to  a  shore- 
based  receivinK  station.  It  is  eco¬ 
nomically  advantageous  in  that  it 
eliminates  many  of  the  maintenance 
costs  required  to  provide  survey 
vessels  at  strategic  locations  for  vis¬ 
ual  observation  of  ocean  currents. 

Battery  power  is  used  to  operate 
the  equipment,  and  firm  anchorage 
to  the  ocean  floor  a.ssures  satisfac¬ 
tory  alignment  of  the  buoy  with 
currents  which  must  be  measured. 
Signals  produced  within  a  stream¬ 
lined  cylinder  suspended  beneath 
the  buoy,  are  sent  to  the  radio 
tran.smifter  within  the  buoy. 


Dftrctxng  Devicei 


Directional  instrumentation  com¬ 
prises  two  sets  of  contact  points, 
arranged  for  proper  relationship  to 
the  vertical  axis  of  a  compass.  One 
set  is  mounted  on  the  compass  for 
constant  orientation  to  magnetic 
north.  The  other  set  is  oriented  in 
the  direction  imposed  on  the  cylin¬ 
drical  housing  by  an  ocean  current. 
Comparative  impulses  or  signals 
can  be  relayed  to  the  transmitter 
by  means  of  a  revolving  contactor. 

The  revolving  contactor  is 
driven  by  an  impeller,  so  that  veloc¬ 
ity  data  can  l>e  com|)uted  from  the 
time  intervals  betwen  directional 
signals  by  means  of  a  calibrated 
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CORPORATION  OF  AMERICA 


INtUlINi  lUllDINC  •,  1*07  »•*  AVINUI  •  lONC  ISIANO  CITY  N  Y 
C**k*  I'aAfK  Wi«**^*w«*  M3S  M«Yk»r  StrrvR  l«»  AT«qrlp%  C«i>f 

CANADIAN  MAtCONi  COMPANY  Mof»«F»ot 


T#rmifRol  DoubU  Cnd  . 
toordft  Lug*  Swog«r* 

C/p<>4}//i  <5»  Sf/anf/ait/ 

T/#* 

CAMtRIDOI  THERMIONIC  COtP. 

437  Concord  Avo  ,  Co«nbr»d90  3R«  Ma*«. 
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ELECTRIC 


GENERAL 


Department,  Cieneral  l  leitric  Company.  StheneetaJy  5.  \. 


Hcrc  N  u  line  (><  vapjt.i(or!>  sptcipcally  JtttUpeJ  fur 
operation  at  hif,h  ambient  temperatures .  These  (j-K 
units  require  no  derating  at  temperatures  up  tt) 
ean  fv  used,  up  to  12^‘’C  Similar  in  con¬ 
strue  tion  to  other  General  Electric  d-c  paper- 
dielectric  capacitors,  these  Pcrmatil  units  are 
treated  with  a  compound  which  retains  its  elec¬ 
trical  stahilitv  at  high  ojxrrating  temperatures. 

I’ermafil  capacitors,  now  part  of  Ci-E's  standard 
line,  are  available  in  case  stvles  61,  6i,  65  and  70, 
as  covered  by  specifications  IAN-(^i-25,  in  ratings 


of  10  to  10.0  muf,  and  6(XV,  KXXV  and  15<X)  volts 
All  have  metallic  containers  which  arc  scaled  with 
Cl  E's  new  long-life  all-siliconc  bushings. 

When  continual  o|XTaiion  at  ambient  tempera¬ 
tures  alsovc  85°(^  IS  indicated,  consider  the  special 
characteristics  of  these  fi  E!  capacitors  Their 
"custom-made”  equalities  mav  go  hand-in-glove 
with  your  prcnluct  designs 

b'or  further  information,  on  these  or  on  ca¬ 
pacitors  for  other  applications,  write  (Capacitor 
Sales  Div.,  (lencral  Electric  (.o.,  Pittsfield,  Mass. 
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chart  at  the  receiving  station. 

Impeller  bearings  are  carried  by 
struts  at  the  for^^ard  end  of  the 
subsurface  cylinder,  and  motion  is 
consequently  provided  for  the  re¬ 
volving  contactor  by  means  of  a 
magnetic  drive.  Differences  in  pre.s- 
sures  within  the  cylinder  are  mini¬ 
mized  by  means  of  an  aft  expansion 
chamber. 

Water-exposed  parts  of  the  sub¬ 
surface  cylinder  are  made  from 
materials  with  low  relative  elec¬ 
trolytic  potentials  to  reduce  cor¬ 
rosion.  Internal  parts  are  pro¬ 
tected  with  light  petroleum  oil  seals. 


\4(o^  Ikcm 


The  Traimmitter 

The  transmitter  circuit  com¬ 
prises  a  type  1T5  beam-power 
Pierce  oscillator  coupled  to  a  1Q5 
beam-power  amplifier  by  means  of 
an  untuned  impedance,  and  the 
amplifier  is  coupled  to  the  antenna 
by  means  of  a  simple  pi-section  net¬ 
work  wherein  coupling  capacitors 
are  the  only  variable  elements 
(the.se  being  adjustable  for  opera¬ 
tion  in  the  80-meter  band  fre¬ 
quencies).  The  antenna  is  a  wire- 
wound  bamboo  pole,  extending  some 
18  feet  above  the  buoy. 

Instantaneous  value  of  trans¬ 
mitted  radiations  amounts  to  about 
10  watts,  which  is  sufficient  for 
good  reception  for  considerable  dis¬ 
tances  over  open  water. 

Signals  are  recorded  at  the  re¬ 
ceiving  station  by  means  of  a  re¬ 
ceiver  with  a  pre.selector  stage,  am¬ 
plifier,  chronograph,  chronometer 
(with  break  circuit  attachment  to 
provide  a  time  reference  on  the 
chronograph  tape),  and  related  ac¬ 
cessories— including  two  independ¬ 
ently-operated  styli  for  the  simul¬ 
taneous  recording  of  buoy  signals 
and  seconds  of  time. 

When  the  flow  of  a  current  is  in 
perfect  alignment  with  magnetic 
north,  directional  signals  are  simul¬ 
taneous  and  indistinguishable  on 
the  ri*cording  tape.  However,  veloc¬ 
ities  can  stilt  lie  computed  in  con¬ 
formity  with  the  time  intervals  lie- 
tween  the  overlapping  signals. 

In  special  circumstances,  where 
transmitted  signals  were  below  the 
noi.se  level  and  could  not  be  clearly 
recorded,  it  has  been  found  that  the 
signals  can  be  detected  by  ear  (via 
earphones  or  a  loudspeaker)  and 
recorded  by  manually  tripping  the 


In  the  field  of  elcoronits  and 
^  the  electrical  goods  industry, 
MOSINIili  IS  known  for  its 
JtfvnJahU  uniformity,  and  its 
scientifically  controlled  physical 
and  chemical  propenies,  such  as: 


CicMid  dielectric  strength  .  ,  . 
proper  softness  or  stiffness  .  .  . 
high  tensile  or  tear  strength  ,  ,  . 
ctcjhhI  with  controlled  stretch  or 
Hexihility  .  .  .  sixTcified  pH  for 
maximum -minimum  acidity  or 
alkalinity  . . .  accurate  cali|x-r,  density 
liijuid  rc-jH-llciicy  or  absorbcnc7. 


If  you  have  a  fabricating  or 
priKcssing  problem  involving 
paper,  a  discussion  with  MO.SlNId; 
tc'chniciaiis  might  prove  helpful. 
Please  w  rue  Dept,  t 


tOSjNEE  PAPER  MILLS  COMPANY.  MOSINEE.WIS. 
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*CROSS-GyiOE 
.  DIRECTIONAL  C'ODPIERS 


■  Sporrv  has  a  k;i>niplctc  liiic  ol  C'iosn- 
Ciiiido  Directional  Couplers  lor  all  lie 
quencies  rancinp  from  26(H)  to  4(),IMM) 
me.  I  hese  couplers  are  superior  to  other 
t\  pes  of  directional  couplers  in  high 
directisits  and  unusualls  uniform  coup¬ 
ling  characteristics. 

■  I  he  coupling  varies  less  than  f  dh 
over  the  entire  useful  lret|uencv  hand 
ol  the  waveguide  transmission  line, 
whereas  other  Ivpes  ol  couplers  have 
attenuation  which  varies  rapidiv  with 
Irequenev  Calihralion  accuraev  on 
these  iiisirumenis  is  ♦()  5  db  through 
the  quoted  range  Operating  tempera¬ 
ture  range  is  from  -  40*  to  •  55*  C  and 
humidilv  effects  are  negligible. 

■  (  ross-Ciuide  Directional  Couplers, 
part  of  Sperry's  MiCRotisi*.  are 
versatile,  precision  instruments  well 
adapted  lor  general  laboratory  and  pro¬ 


duction  lest  woik.  I  hey  diller  in  appear¬ 
ance  onlv  in  their  evternal  dimensions. 
Fach  consists  of  two  rectangular  wave¬ 
guides.  a  primary  and  secondary  guide, 
joined  perpendicularly  to  each  other 
Coupling  IS  piovided  bv  slots  cut  in  the 
comnum  wall  K’tween  the  waveguides 
One  end  of  the  secondary  waveguide  is 
terminated  in  a  matched  load 

1  EllCTIlCAl  CHAtACTERIStlCS  | 


■  In  addition  to  the  superior  electrical 
properl  ICS  ol  the  Cross-Ouide  Direc- 
tumal  Couplers,  they  arc  also  physically 
constructed  for  convenient  assembly  in¬ 
to  a  waveguide  system  Our  Industrial 
IX-p.irtment  will  he  glad  to  give  you 
additional  information  on  these  as  well 
as  other  mkkihini  instruments. 

LINE  AND  connector  TYPES  j 


No 

Rongw  Kmc 

Cowpling  Db 

AN  Tirpw 

Sii4  in.  O  D 

AN  Trp* 

306 

2  6-4  0 

30 

IG  58  U 

3.)'/i>  0«0 

UG>3I4  U 

233 

321 

322 

40  60 

4  0  6  0 

4  0  6  0 

74  f 

30- 

40' 

■G  49/U 

2ii1>  064 

UG-149A  U 

209 

237 

5  3  •  1 

5  3  •  1 

24) 

aG  50  U 

I'^.tA.  064 

UG-344  U 

235 

236 

234 

•  1  12  4 
t  1  12  4 

1  1  12  4 

40S 

RG-52/U 

050 

UG  39  U 

38S 

12  4. 170 

20 

RG-9I/U 

.702«  391a  040 

UG-419  U 

413 

415 

ISO  26  5 

180  265 

20) 

40  ) 

•G.33/U 

040 

UG-425  U 

403 

26  5  36  0 

20 

•G  96  U 

360a  320a  040 

UG  311  U  1 

i _ 

_ 
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POSITIVE  POSITIONING 

ACTUATORS 


po'ilioninK  tonirol  jxMirti 
.\\VHi4io  atiiuliirt  l)>  UMdK  niirriul  lujil 
liiiiiiiiiK  I  Ilf  b<nk  prffMirr  furrirtl 
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well  fwiitit  .iillufiilifnis  Ji  iiiM4lUitim  jtui  \ 
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llir  mriK  111  Iii4niil4i lurrrx.  4irliiu'«  4iul  4irp<iri 
ti|'rraii<c<  ti4x  c»i4li|i*lifil  Air  \xx.«i4lfN  4x  the 
lr4>liiiK  tlixirihuiiic  nl  4irir4fi  Mipplirx. 
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TUIIX  AT  WOIK  (cmIi*m4) 

stylus  for  buoy  sittnals.  Such  man¬ 
ual  records  are  not  as  accurate  as 
fully-automatic  recordinjrs,  but  ap- 
Tiear  to  be  more  than  sufficient  for 
the  maintenance  of  safety  in  coastal 
navigation. 


llorolo^i^ul  Slr«»h«iw4’u|M‘s 

By  RoNAiii  L.  IvE.s 
If*  ftartm*  nt  uf  Urogrnphu 
Itnlninu  t  mirrutty 
.  I tulutma 

Kkpair  of  electric  cka-ks  and  simi¬ 
lar  timintr  mechanisms  by  horolre 
jfists,  who  are  skilled  in  all  mechan- 
ii-al  phases  of  the  work,  has  been 
inhibited  by  lack  of  a  simple  and 
inexpensive  instrument  for  de- 
termininir  when  the  clock  rotor  is 
tiirninR^  at  synchronous  speed. 

Kxact  synchronism  of  rotor  siiersl 
with  line  frequency  is  of  prime  im- 
[Mirtance  for,  assumin^r  corre<-t  line 
frequency,  an  el«*ctric  clcK'k  with 
its  rotor  makinvr  only  3,.VJ0  of  the 
re(|uisite  revolutions  per 

minute  loses  four  minutes  (ler  day, 
or  about  one  hour  each  two  weeks. 
This  relatively  minor  slippage  (  !•> 
rpm,  or  1  HliO  i  can  be  detected  most 
e.’isily  by  st robo.scopic  methisls,  but 
tht*  cost  of  a  standard  strobo.scope 
is  beyond  the  financial  reach  of 
most  horolovrists. 

Several  horolo^'ists,  working  in¬ 
dependently,  have  found  that  a 
small  neon  bulb  isuch  as  .NK-:{0,  1 
watt',  painted  so  that  the  lijfht 
from  one  electrode  dominates  the 
visual  field,  would  function  as  a 
crude  strobo.scope,  but  the  impro¬ 
visation  causes  a  preat  deal  of  eye 
strain,  which  is  already  a  serious 
problem  amoiiy'  workers  with  small 
mechanisms. 

Needed,  for  solution  of  this  si>eci- 
lic  problem,  is  a  simple  and  inex- 
is'nsive  one-liash-iier-cycle  strobo- 
scop*'  which  can  be  used  and  main- 
taiiu'd  by  the  averay'e  horoloy'ist. 

.•Xvailable  for  more  than  a  d»H-ade 
is  the  basic  circuit  for  such  a  de¬ 
vice  the  Ctermeshausen-Kdy'erton 
one-tlash-iier-circle  circuit’,  usiny'  a 
»;:!l-l’l  Strobotron.  This  circuit, 
shown  in  Fijr.  1,  |H>rforms  well 
under  a  variety  of  conditions. 

.•\  workintr  mmlel  was  con¬ 
structed,  with  the  rectifier  anil  con¬ 
trols  housed  in  a  small  utility  case, 
and  the  Strobotron  in  a  filler  tube, 
supported  by  a  conventional  lahora- 
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SANGAMO  PAPER  CAPACITORS 

Sangamo  hermetically  sealed  paper  capacitors  prove  "tops” 
for  dependable  performance  . . .  Tops  for  quality -Tops  for 
small  size -Tops  for  stability!  They  are  fully  described 
in  San^jamo’s  new  Paper  Capacitor  Catalog  No.  832. 
Write  for  your  copy. 


Electrolytic  Replacement  Types 

(TYPE  40  SERIES) 

For  compact  high-voltog*  pow«r 
supply  filler  opplicotions  in  indus- 
triol  electronic,  rodio  receiving,  and 
radio  transmitting  equipment.  Tfiey 
ossure  long  life  ond  high  efficiency 
y  through  on  extremely  wide  operat¬ 
ing  range  of  temperatures. 


Bathtub  Types 

(TYPE  so  SERIES) 

Unusually  small,  exceptionally 
stable  bypass  capacitors  for  op- 
plications  where  high  temper¬ 
ature  operation  is  important 
They  are  avoilable  in  single, 
double,  ond  triple  section  units 
ond  hove  excellent  life  and  volt¬ 
age  characteristics. 


Small  Drawn  Can  Types 

(TYPE  60  SERIES) 


Large  Fabricated  Can 
Types 

(TYPE  70  SERIES) 

These  compoct  units  ore  designed 
for  use  in  broadcast  and  aircraft 
transmitters,  industrial  applica¬ 
tions,  and  in  many  other  high-volt- 
oge  circuits.  They  give  highly  sotis- 
foctory  performance,  even  under 
the  most  severe  conditions. 


Best  for  use  where  exceptionally 
small  filter  copocitors  are  needed. 

Ideal  for  aircraft,  guided  missile 
work,  or  commercial  applica¬ 
tions.  Seamless  drown  steel, 
or  non-magnetic  cases  are 
smaller  thon  JAN-C-25,  CP 
^  60  Series  specifications. 
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MOLDITE 


FIG.  t  Carmtihautcn  Edqcrton  one 
ilaih  per.c7cle  circuit 


lory  Stand.  I’ower  consumption  i.s 
about  30  watt.s,  component  depre¬ 
ciation  i.s  estimated  at  one  cent  p«*r 
hour,  ami  first  cost  (retail)  is 
about  $20.00. 

In-service  te.sts  of  the  unit 
showed  that  it  supplies  too  much 
liKht  for  horoloifical  working  di.s- 
tances,  so  that  eye  strain,  head¬ 
aches  and  bright  green  after¬ 
images  result.  In  addition,  the  heat 
radiated  by  the  control  box,  due  to 
power  dis.sipated  in  the  25Z5  fila¬ 
ment  and  its  dropping  resistor,  was 
found  to  be  annoying.  Reduction 
of  the  illumination  was  accom¬ 
plished  by  insertion  of  a  shunt  re¬ 
sistor  at  A'  of  Fig.  1  and  later  by 
a  series  resistor  at  F.  These  re¬ 
sistors  lowered  the  intensity  of  the 
ignition  flash,  and  .slowed  the  re¬ 
lease  of  the  energy  stored  in  the 
capacitor. 

When  tight  intensity  was  reduced 
to  about  i  that  originally  produced, 
the  after-images  disappeared,  and 
much  of  the  eye-strain  was 
eliminated.  Tests  of  illumination 
pnaluced  under  optimum  working 
values  indicated  that  the  Stro- 
botron  output  wa.s  about  equal  to 
2i  watts  of  ordinary  neon  illum¬ 
ination. 


•  Thay're  precision -mixed,  pre¬ 
cision-mode,  precision-con¬ 
trolled  for  every  electronic 
use 

•  Only  our  own  exclusive  for¬ 
mulas  ore  used 

•  Our  engineers  ore  specialists 
in  every  iron  core  application 

•  Specially  designed  powder¬ 
mixing  equipment  assures 
uniformity  and  dependability 

•  Improved  production,  test 
and  inspection  focilities  guar¬ 
antee  high  quality  perform¬ 
ance 


S'fon  Circuit 

Kxpcrimcnts  with  several  com¬ 
binations  of  a  rectifier  and  a  neon 
bulb  resulted  in  the  circuit  shown 
in  Fig.  2,  in  which  the  intensity  of 
the  illumination  can  be  varied  by 
means  of  a  series  resistor,  and  its 
duration  by  means  of  a  potentiom¬ 
eter  across  the  line,  taking  advan¬ 
tage  of  the  potential  variations  in¬ 
herent  in  the  supply  cycle. 

Tests  showed  that  this  is  a  nice 


tign,  pra-gro- 
purpasas. 

SSND  FOR 
CATALOG  106 


1410  CHESTNUT  AVI.,  HIUSlOE  5,  N.  J. 
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IT  s  BENDIX-SCINTILLA 


ELECTRICAL  CONNECTORS 


^  aKNOIX  ■* 

SCINTILLA 


Cnfailing  Jcpcniiahility  i%  the  standard  set  hy 
(.urtiss  propellers  and  American  Air  Lines  in  their 
selection  of  ei|uipment. 

Hendix-Scintilla  is  therefore  the  logical  choice 
for  the  electrical  connectors  in  the  (, urtiss  Flectric 
propellers  on  American  Flagships. 

In  fact,  ssherever  circuits  must  he  arranged  to  con¬ 
nect  and  disconnect  ssith  case  anu  certainty 
liendix-Scintilla  is  the  choice. 

Remember  whenever  there  is  no  compromise  with 
quality  —  it  pays  t«)  specify  Hendix-Scintilla  electri¬ 
cal  connectors  —  theyives/  money  can  buy. 


CHECK  THESE  ADVANTAGES 


Moisture-proof  ^ 

Radio  Quiet  ^ 

Single-piece  Inserts 
Vibration-proof 
Lightweight 

High  Insulation  Resistance 
Easy  Assembly  and 
Disassembly 

Fewer  Parts  than  any  other 
Connector 

No  additional  solder  required 


Write  our  Sales  Department  Jor  detailed  information. 
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Douglas  Aircraft,  Lockheed,  Boeing,  Convoir, 
Rohr,  North  American,  Martin,  Chase, 
Curtiss-Wright,  Northrop,  Fairchild,  Ryan, 
McDonnell,  Beech,  Chance  Vought,  Republic, 
Sikorsky,  Piasecki,  Bell,  United  Helicopter, 
Wright  Aero,  Texas  Engr.,  Hamilton  Prop., 
Edo,  Radio  Plane,  Grumman,  etc.,  etc. 

('Hiiniin  K.ltt  tru-  InnU  in  Ixith  \<>lunn-  unit  vitri<-tv 
III  I'lfctru'  rtinntl'torH  nnii  <1.  c  soIi'HoiiIh.  Iiim|> 
MH  kciH  Hiul  (lUHhliuttonM  for  Iho  aircriilt  iniluxtrs 
iiml  lh»'  rclat<-<l  laiuipini'nt  inHtHlIi'ii  in  airiTHtt. 
Shown  hero  ih  onlv  a  partial  li.»t  of  tviH-a  In  ail- 
ililion.  lh<T«*  art-  '  K.S  "  K’n’,"  Ifulft-I  i’luKa.  Mot 
Cup  Kta  t-ptat  it-a.  I)  ('  Stilt-noiila.  '  XI.."  anil  olht-r 
iniM'fllanv  U  rif,-  fur  cattilon  coi  f  rinn  fuirticiilar 
f\;n'  scrtca  or  rontai't  ourncorcsl  rc/irc-u  ntatii  f 

^.l<lri-.»  r«nn<-n  KWlni'  l>rvrlo|<nii-nl  Co  lliviainn  iif 
t'annon  Manulm-turitm  l'iirt-‘t'ittli-n.  IJlo  tlunilw.Ull  St  1.«h> 
.\niii*l«‘«  il  t'ltlil  I ‘ittiitiliitn  iilllrt-  &  ptmil  ron-nli*  I  InlAnii 
SViirtd  rtiMirf  trn«ar&  Itanai-n  San  I- ran.  t*.  ii  Ni-vt  \<>rk. 


■  •sk  'OP* 


TUIES  AT  WOtK 


FIG.  2  N#oB-t\ib«  ttroboBCOp*  circuit 
with  ad|uilabl«  Uauh  int«ii«ity  and 
duration 


laboratory  in.strument,  ideal  for 
I'la.s.sriKim  demonstrations,  and  that 
Its  optical  ipialities  are  satisfactory 
for  testing'  electric  clix-k  motors  for 
slip. 

Chief  objections  to  this  neon- 
tube  stroboscoiH-  are  that  it  takes 
up  alxiut  KKI  sipiare  inches  of  bench 
space;  that  the  controls  retjuire  re- 
settinjr;  that  it  requires  about  4.'> 
seconds  to  warm  up  for  a  lO-aecond 
test  and  that  it  contains  about 
$20.(10  worth  of  parts. 

In-service  tests  also  ili.sclosed 
that  as  lonjr  as  the  duration  of  each 
individual  Hash  was  less  than  about 
7..')  milliseconds,  the  rotor  of  an 
electric  clink  turning'  at  synchron¬ 
ous  speed  appeared  to  stand  still 
I  desired  appearance  I .  Thus,  it  is 
possible  to  eliminate  the  duration 
control  entirely,  as  the  duration  of 
the  Hash,  with  a  reasonably  sin¬ 
usoidal  wave  form  in  the  siipjily 
circuit,  is  only  about  -l.'J  niilli- 
-is’onds,  at  llo  volts  of  »)('-cycIe  a-c. 
.Although  this  value  will  be  chanyo-d 
by  tube  variations,  line  voltay'e  tl.ic- 
tuatioii',  and  variations  in  wave 
form,  the  tlash  duration  w  ill  remain 
below  the  critical  value  i  about  7..‘> 
milliseconds)  under  almost  any  cir¬ 
cumstances  likelv  to  U-  encountered. 

The  circuit  of  the  final  one-tlash- 
per-cycle  neon  tube  strobosciqx'  is 
shown  in  Fiy.  d.  Standard  control 
com|)onents  require  only  about 
three  cubic  inches  of  space,  radiate 
a  ney'liy'ible  amount  of  heat,  and 
cost  less  than  dollars,  incltidiny' 
case  and  bulb. 

Filial  Mo, id 

Because  of  the  small  bulk  of  this 
simjilitied  stroboscope,  it  appeared 
reasonable  and  «*conomical  to  put 
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TYPE  650  UNIVERSAL  POWER  BRIDGE  - 

Thil  direct  r«odiA9  bfidg*  mpy  b«  vt«d  witli  pillipr 
potitivp  or  nogotivo  tomporotwr*  <o*offi<ionl  botoioolort 
for  tho  o<cuPOt«  doiormineltofi  off  r-ff  powor.  Fvll  uoffo 
rongoi  off  0.1,  1.0,  10,  ood  100  miHiwoHt  poroitf  looo 
swromtnl  ov«r  o  wido  rongo  off  powor  lovolt. 


If  you  are  in  need  of  accurate  test 
equipment  why  not  consult  with  PRD? 

You’ll  no  doubt  find  we  have  just  the  item 
you  require.  Consider,  for  example,  the 
versatile  new  instruments  illustrated  on  this 
page  which  embody  the  carefully  thought  out 
design  features  characteristic  of  all  of 
PRD’s  precision  test  equipment.  These  and 
many  other  new  instruments  are  now  being 
offered  to  fulfill  your  VHP,  UHF,  and 
microwave  requirements. 


or  COMPLETE  r-f 


from  VHF  to  SHF 


/ 


TYPES  902  and  903  BROADBAND  MICRa 
WAVE  SIGNAL  GENERATORS  -  thom  ntw 

initrum«nt»  ffurnith  c-w,  pwliod,  or  ffroqooncy  looduloffod 
r-f  kignolft  for  tho  3630-7300  ond  6100-10,900  mc/ioc. 
bonds.  Diroct  rooding  froqvoncy  dioii  and  ovtofootic 
modo  tro<king  oro  omploytd,  togotHor  with  o  0*1^  db 
cutoff  otffonvotor  colibroffod  dirocfiy  in  ->dbm. 


TYPE  904  VHF-UHF  NOISE  GENERATOR  - 


This  colibfottd  bfoodbond  noise  source  permits  direct 
measurement  off  noise  factors  os  ff>igh  os  30  db  for  r  f 
ompliffiers  and  receivers  operoting  in  the  ronge  from  10 
to  1000  mc/sec. 


For  completo  mformation  and  a 
copy  of  our  latett  catalog,  write 
to  Department  E-7,  or  »ee  these 
instruments  at  Booth  271  at 
the  forthcoming  I  R  E.  Show. 


YORK 


NEW 


202 


TILLARY 


STREET 


BROOKLYN 
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ZDOO 


World's  fastost  Hhi|>|>ini; 

Spoclol  door-to-door  sorvlco  at  nooxlni  tiiNt. 

Ono-carrtor  rosponsibility  all  tin-  wav. 

11SO  cMot  H.  •rxinJ  liini't  l>v  air;  air  rail  ti*  olT  airliiu*  ittfiii-H. 

lKp«ri«n<»<l  Air  Ixprvst  lias  haiuilt'«i  omt  million  .shipments. 

tif  tlM'NK*  Mil\ n'giilar  uw'  of  Air  Kspn****  }msi*.  It'n  v<Mir  air 
Ihix  .  faatt'at  aliippiuK  ailKni.  photM*  Air  IhviHittn.  K.iilwav 

haprvwi  Akcih  V.  cM^ny  low  o>miiit«4lil y  ratiw  in  t  Iiivt'yttnc.it** 


Rot««  inciwd*  pick-wp  ond  d«l«v«ry  door 
to  door  in  oil  ptincipol  towns  and  citio* 


Railway  txprpss  Agoncy  and  fh« 


SCHEDULED  AIRLINES  of  tfc«  U.S 


riG.  3  Final  ciicult  oi  slmpUilsd  hoio 
logical  itroboscop* 


all  componenta  in  a  tlashliKht  caae. 
The  uritrinal  awitch  of  the  flash- 
litrht  ia  uaed  aa  the  artuatini;  lever 
of  the  internal  switch.  Use  of  the 
inteirral  switch,  without  modifica¬ 
tion,  is  undesirable  because  of 
danirer  of  shock. 

All  components  are  mounted  on  a 
metal  bracket,  which  is  firmly  at¬ 
tached  to  the  case  by  one  screw. 
The  reversed  switch  arm  of  the 
flashlijfht  eniraKes  the  switching 
mechanism  of  the  instrument  when 
as.sembled. 

Bench  test.-*  of  this  simplified 
miHlel  show  that  it  does  the  re¬ 
quired  job  satisfactorily,  conven¬ 
iently,  and  cheaply.  Bower  con¬ 
sumption  is  about  3  watts,  deprecia¬ 
tion  is  a  small  fraction  of  a  cent  an 
hour,  and  first  co.st,  including  con¬ 
struction  time  at  12.00  an  hour,  is 
less  than  $10.00. 

Two  minor  difficulties  were  en¬ 
countered.  When  a  new  bulb  is 
in.serted,  the  lower  (inside)  plate 
of  the  neon  lamp  is  sometime.*; 
illuminated  instead  of  the  upper. 
This  is  corrected  by  taking  the  bulb 
out  of  the  socket,  rotating  the  base 
I  Hit  degrees  about  the  long  axis, 
and  replacing  it.  The  .second  diffi¬ 
culty  is  bulb  breakage  due  to  screw- 


in  til*  linal  modal,  lha  ravaread  twitch 
arm  oi  tha  floahUqhl  anqa^aa  tha 
twiichlnf  machonlam  oi  tha  Inatrumant 
al  arrow,  Oppor  turiaco  ol  aockat  boaa 
ia  llattanad  lo  claor  iwitch  arm 


Tkna  clouta  in  houM^^  iMiviriK  i*<>ntraft  sIimk]  rh:in<‘<‘  of  Iwinjj  invokt*d 

wln-ii  l■<|UlpllM•l1t  iiroke  down  «l  .t  i- m.  .So  ID  II>.  rarton  of  replaii-rnont  |>.irlM  was 
Air  Kxpnwasl  from  I2DD  iiiiU-n  uway.  I  )*li\eiv<l  in  jw*!  it  hours.  The  Air  Kxpress 
cluirgi’  was  only  I  and  conlr.n  lor  coinpU-DsI  jol>  on  time. 


$3.S4  It  small  liubssl,  sinee  It  t'livers 
disir  lo  «iis>r  srTvkv'.  Anytime  di'liviTv, 
7  days  a  w«s  k  MmIh*s  the  imr/i/'.s  /ii.s/i  .sf 
ahlpping  •sr\ii«'  the  mirsl  convenient. 


Air  Eapratt  gis-s  by  S  luslulisl  .Airlim-s; 
extra  ite|H-nd:ibilil v.  cxpericaov/  han¬ 
dling,  Shipments  k*s‘p  moving.  Itegular 
u.se  k<s‘|H<  any  bu-siiH-ss  moving 


Only  Air  Express  gives  you  all  these  advantages 
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^^ORi  reQUIR^^ 


SLASH 

FILM  PRODUCTION  COSTS 

with  tbt  Foirchild  PIC-SYNC*  Tape  Recorder 


*Ht~Sync  meant  "in  sync”  with  picture 
camera  regardiett  of  tapn  tfrefeh. 

i'.idi  (ime  you  retike  «  sound  (rack,  tilm  pro- 
duttion  coses  go  up.  The  waste  of  him  stock 
and  the  time  delay  for  prcKessmg  increase 
u|x:raling  costs  immeasurably.  You  ehminatt 
these  extra  costs  with  the  Fairchild  PIC- 
SYNC  Tape  Recorder.  Play  back  the  sound 
at  once  .  .  .  check  it  .  erase  the  track  .  .  . 
retake  the  sound  before  the  talent,  the  set  and 
irew  are  disbanded. 


Now  Use  Va  Tape  For  All  Originol  Sound  Trocks 


Fairchild's  development  of  the  PIC-SYNC  feature  makes  possible 
the  use  of  '4*  tape.  SprcKket  driven  magnetic  tape  is  costly. 

•  1/4’  tap*  costs  80*/.  loss  than  16 
mm  mognotic  tap*. 

•  1/4*  tap*  r*quir*s  50*/.  I*ss  stor- 
ag*  spoc*. 

•  1/4*  tap*  is  *ati*r  to  handl*. 

•  tap*  assuros  mor*  intimat* 
contact  with  th*  hoods. 

•  1/4'  top*  has  mor*  uniform  coat* 
ing— loss  ampiitud*  fluttor. 

•  1/4’  tap*  aiiminatos  roughnoss  of 
ton*  caused  by  sprockot  driv*. 


Bulletin  fully  describes 
the  neu  PIC  SYNC  Tape 
Recorder.  Send  for  your 
copy  today. 


TIllVltlON 
SAriTY  SOUND  TtACK 
eiCORDISSO 

CtS-TV  toyat  $24  00 
p%r  by  moliiAU 

»«fery  frwckt  •! 

televition  with 

r«irchiM  riC-SYNC 


itt  no 


1S4TN  IT.  AND  7TN  AVI.  WNITIITONi^  L  1..  N.  T. 


TUlfS  AT  WORK  c6Af«f>$*cdl 

iiiK  down  the  len.s  retaining  riny  of 
the  tla-ihliKht  t(M)  ti>fht.  Surrounil- 
itiir  the  bulb  with  a  cone  of  white 
blottiny  jiaiKT  which  al.-»o  nerve.-i 
a."*  a  reflector,  eliminate^  this 
difficulty. 

.\'thoiij.'h  ea-h  in.strument  con- 
.structed  offered  a  practical  solu¬ 
tion  to  the  problem  and  all  (ter- 
foimed  fairly  well,  there  was  an 
to  1  variation  in  power  need,  a  4  to 
1  variation  in  construction  cost; 
and  a  20  to  1  variation  in  bulk. 
Interestinifly,  the  cheapest  and 
smallest  of  the  devices  tried  also 
IM-rformed  the  recpiisite  ta'k  most 
satisfactorily. 

kKKtKKNCES 

i  1  »  .1  K  t'olfiimn.  an*!  <»1h»r- 

w  llttrtilietjtMt  anti  Jturtrr, 

.\llK 

f  !  K  .1  ( M  rM)t*NhMUN«  n  and  II  K, 

rtiiii.  T!i*-  SirolM*tr«*n. 

P  12.  hVt*  tlf-IT.  .Iiihfi  .Markuf*  and  \'in 
'  llandhiMtk  of  Ifidiiy'trial 
f'lnuitN.  ■  .Moliraa  Mill  HtMik  *'>■  N  V., 
l-«v  p  21  . 


l'rif>|MM'liii$:  I'liil  for 
Kliiori'M-iiij;;  Miii«‘riils 

Hy  UoNAi.n  Wai.kkc. 

Hrntiiiig,  h.'nylanit 

.Ma.nv  naturally  oc-currin>r  minerals 
show  characteristic  fluorescence  to 
ultraviolet  rays  and  a  few  of  them 
exhibit  phosphorescence.  In  most 
cases,  the  response  is  relatively 
hi^'h  to  lomr-wave  ultravio'et  of  the 
:{00  to  loo  m/I  ranjfe  and  feeble 
or  nonexistent  to  the  short-wave 
rejrion  below  IlOO  m/i. 

Fluore.scence  is  known  to  Ik* 
assiH’iated  with  crystal  structure 
and  is  ay'reed  to  be  due  to  the  pres¬ 
ence  of  minute  ipiantities  of  heavy 
impurities  such  as  silver,  copper  or 
man>fane*e  in  the  crystal  lattice. 
In  fact,  the  whole  development  of 
phosphors  for  cathode-ray  tube 
screens  has  been  asscK'iatetl  with 
the  study  of  activators  and  the 
enormous  influence  that  small  quan- 
fifi»*>  of  such  substances  exert  on 
the  screen  characteristics.  In  most 
cases,  lluorescence  in  mineral  de¬ 
posits  is  not  universal  in  different 
samples  of  the  same  substance  and 
appe.-irs  on'v  in  those  deposits 
which  have  crvstallized  in  the  pres¬ 
ence  of  such  activators. 

Scheelite  (calcium  tunvr.'tate) 
and  powellite  (calcium  molylKiatel 
are  apparently  exceptions  to  the 
(general  behavior  of  mineral  de- 


IM 
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•  Hi-Q  li<!  Tiiltiiliir  (l(‘ranii«'  (iapariturK  for  l»y- 
|>a!«^ill^.  roiipliii^  aiui  tilu-ring  an*  availahlr  witli 
any  of  tlir«‘«‘  ty|>«‘»  of  in-iilatioiiH;  rlrar  non-hydro- 
««'opir  ^tyrnir  roaliii^  ((<N|  .  .  .  Diirrz  imprrp- 
iiat<‘tl  uitli  low  loii>  ini<‘rorry!«tallii)«‘  wax  (SI)  ...  or 
a  r«‘raiiiir  ( i>t«*alil«‘ )  fo\«‘r  tiilo-  M-ali'd  with  a  t*|H*- 
rially  «ii*\«*lop«*d  i-iid  M'al  |(.l).  I  In*  Hi-Q  traih- 
mark  irt  your  uii^iirain't*  tliat  liki*  all  Hi-Q  (!um- 
poiK'iil.o.  tin*y  rijiidly  m«*ft  ^p<‘<■iii^alioMs  and  ar«*  uni¬ 
formly  drpi-mlalih*  in  rvrry  r•*^p»*<■|.  Ah  Iradiiif: 
>p<*rialiHt^  in  tin*  rrramir  tiriil,  Hi-Q  lian  rome  to  In- 
rt-^ardi-il  hy  prodiirt-rH  of  railio.  l«*h*\  inion.  rouimuu- 
iration-  and  t*lt‘<-troni<'  npiipiin-nt  a>  tln*ir  lM*<>t 
>onrr«*  of  t«-rlini«-al  an-i-tain-t*  in  d>*\«*lopin^  roin- 
pom-nl-  to  nn-<‘t  tin*  n•■•■d-  of  an\  rircuit. 


Cop®*'"" 

.  .—rt.Choko 

WounJ  l>® 

^  f.icisio** 

^  Otft**"’**"’ 
✓  nm**'""""* 


JOil€tS  Addr*tti  740  Av«.,  N«w  B«dfo<’d,  Mott. 


SAlIt  OPMCISi  N*w  Yerk.  Philod*lpHia.  riANTSi  rranklinvill*.  N  Y.,  imutp,  fm  . 

Dtfreit,  CHic«go,  lot  Angoiot  Myrtio  0oo<k,  S.  C. 

CXrOtT  DIPAKTmENT  41  EAST  42^4  ST.  NEW  TO«K  17,  N  Y 
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TUICS  AT  WOIK 


(CONflAltd) 


d^n 


JJ  db  b«io* 


,9a»rf»«“ 


oil  p«'P“** 
ot««»  ■' 


SOUND  PERFORMANCE 

ot  hy  hftun  in  ovr  fihi 


by  lljy 


turner  model  U9S  DYNAMIC 

4  iNip#dan<»«  ot  yovr  Angortipt 
••tponto  40  —  9000  c  p» 

I...I  5?  db  b.lo.  I  .ol./d,H.  .q.«  o.  b.gh 
impodoNc# 

t 

"f  «€•<#•«» 

i‘k0  vopiob^R  •^0#danr#  ** 

•  Coed  '••pool. -r„Ba,d_  good  oulpgf 


posits  in  that  they  .thow  brilliant 
tiuoredcence  in  the  short  ultraviolet 
region  and  are  invariable  in  this 
resj)ect.  Scheelite,  in  particular, 
exhibits  the  same  blue  fluorescence 
characteristic  of  synthetic  calcium 
tungstate  which,  unlike  so  many  of 
the  synthetically  prepared  phos¬ 
phors,  requires  no  activator  to 
cause  fluorescence. 

Tungsten  and  molybdenum  are 
Very  valuable  metals  in  industry, 
not  so  much  for  their  intrinsic 
worth  as  their  characteristic  prop¬ 
erties  of  high  melting  point,  hard¬ 
ness  and  re.sistance  to  corrosion  for 
which  there  are  no  adeipiate  substi¬ 
tutes.  As  u  result  of  their  char¬ 
acteristic  response  to  short  ultra¬ 
violet  radiation,  the  mercury-vapor 
lamp  provides  a  reliable  means  of 


THE  TURNER  COMPANY 

905  17lh  Str«*l  N.  E.,  Cedar  Rapids,  Iowa  / 

IN  CANADA  I  Conad'Ein  MarcoAi  Co  ,  ltd  ,  Montr«al,  P  Q  and  broncHot  | 
IXDODTi  Ad  Awri«ma.  tV  Irood  Stra«t«  Now  Yo'li  4,  N  Y.  \ 

lic*n%04  «i»dRf  U  S  potRRliRl  tN  4m«f<tn  THRphoARtnd  iRtRifEpliCRmpRflf  Md  VN\IO(R  (Idc 
IfK  lurtKpofRtRd  CrvYtRh  hcRRvod  onJor  pottnt%  of  ttt«  OtvtIopittOAt  Coiapoftf 


prospecting,  particularly  for  schee¬ 
lite  which  is  not  usually  visibly  dis¬ 
tinguishable  from  the  rocks  in 
which  it  is  found. 

The  prospecting  outfit  shown  in 
the  accompanying  illustration  in¬ 
corporates  a  low-pressure  cold- 
catho<le  mercury-vapor  discharge 
lamp  in  a  quartz  bulb.  This  is 
fitted  into  a  holder  designed  to 
facilitate  the  tube  being  held  near 
vertical  or  horizontal  rock  faces, 
and  a  15-foot  high-voltage  cable 
connects  this  holder  to  the  con¬ 
verter,  which  in  turn  is  cable-con¬ 
nected  to  a  r2-volt  battery  as  the 
power  source. 

The  discharge  lamp  is  U-shaped 
and  requires  a  starting  voltage  of 
"00  with  a  steady  running  current 
of  35  ma  at  350  volts.  About  60 
percent  of  the  ultraviolet  radiation 
is  in  the  short^vave  region  around 
2,537  A. 

.■\lthough  a  good  deal  of  visible 


Portable  mercury-Topot  dlacharq*  lamp 
and  hiqh  Toltaqe  power  lupply  ior  ex 
amtnlnq  rock  iacee  ior  minerals 
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tf  you  mandacture 
Elecfronic  Etiuipmenf... 


you’ll  wont  this  bulletin 
on  glass  bushings 

General  Electric  is  now  offering  to  other  manufacturers  the  cast  glass 
bushings  it  has  used  so  successfully  on  many  types  of  electrical  equip¬ 
ment. 

These  bushings  are  cast  of  a  stable,  low  expansion  glass.  Metal 
hardware  is  a  special  nickel-alloy  steel,  fused  to  the  glass  in  casting. 
Bushings  can  be  attached  directly  to  the  apparatus  without  gaskets  - 
by  soldering,  welding  or  brazing. 

The  resulting  joint  l>etween  bushing  and  equipment  is  permanent, 
vacuum-tight,  and  of  high  mechanical  strength.  It  is  especially  de¬ 
sirable  for  equipment  subject  to  vibration,  shrK'k,  attack  by  fungus 
growth  or  severe  changes  in  temperature.  It  eliminates  moisture  prob¬ 
lems  and  often  permits  more  compact,  light  weight  design  of  equip¬ 
ment. 

Our  bulletin.  GEA  5093,  contains  a  complete  listing  of  standard 
designs  now  available  giving  withstand  voltages,  current  ratings  and 
physical  dimensions.  A  copy  of  this  bulletin  is  yours  for  the  asking. 
Just  write  Apparatus  Department,  General  Electric  Company, 
Schenectady  5,  Sew  York. 


Glass  bushings  are  currently  avail¬ 
able  to  meet  dry,  60-cycle,  flashover 
values  of  from  10  to  50  kv,  and  in 
current  ratings  of  25  and  50  amperes 
(large  sizes  up  to  800  amperes). 
They  may  be  single  or  multi-con¬ 
ductor  and  can  be  provided  with  a 
top  flonge  to  permit  mounting  tube 
sockets  directly  on  the  bdshings. 
Diameters  range  from  I  ^  to  3% 
inches  and  weight  from  2'/i  oz.  to 
4  lb. 


N(*ciirfl  jikI  IcHiirr^^  .  .  .  lolrrjiue^  »Mihin 

.iMMiS"  I  fi  (»ur  rxpcruMir  in  %uppl>inic  pmiMon 
^fiiall  4nJ  rnrdiuni  m/c«1  |i:r4r\  Hith  >uih  ti'4iurr% 
v»Uc  thr%r  prtMluiiMtn  |«r4ihlern\  l4»r  vim  .  .  .  A>k  lor 
4|uof4iH»n  t»n  >our  joh  \(H‘iilu <  iriul^r 
(»n  Kri^ur%f. 

*•§*••«•  or 


TtSCS  AT  WOtK 


•  SPUl 

•  WOIM 

•  tPlINI 

•  NIIICAL 

•  SAIOCKIT 

•  STIAIOHT  ■IVfL 

•  OlOUND  THIIAOS 


[  R 


WITH 


riG.  t  Circuit  of  hiqh  voitoq*  pow«r 
tupply  lor  tho  dUcharqo  tubo 
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Fits  Your 


r  Production  To  A 

Kf  nvon  »TV'_h.Rh  quality,  uniform 
transformers,  are  your  Ixst  Ixt  for  development, 
prtHluction  and  exirerimental  work.  For  over  20 
years,  the  KENYON  “K"  has  been  a  sign  of  skill¬ 
ful  engiimring,  progressive  design  and  sound 
construction. 

Now  —  reduce  inventory  problems,  improve 
deliveries,  maintain  your  quality  —  specify 
KENYON  "T’s,"  the  finest  transformer  line  for 
all  high  quality  equipment  applications. 

New  Catalog  Edition!  Write  Today! 

Kf  nvon  new  modified  edition  tells  the  com¬ 
plete  story  about  specific  ratings  on  all  transform¬ 
ers.  Our  standard  line  saves  you  time  and  expense. 

.  Send  for  your  copy  of  our  4 

Act  latest  catalog  edition  now/ 


raiiiiititiii  is  also  present  and  can 
lie  removed  hy  filters,  tio  .idvantave 
is  thereby  secured,  since  there  is 
practically  no  increase  in  contrast 
of  the  Ihioresiiny  mineral  against 
its  surroundings  and  some  visible 
light  is  also  an  advantage  in  ex¬ 
amining  a  ns  k  face. 

The  circuit  of  the  high-voltage 
converter  is  shown  in  Fig.  1.  This 
is  a  vibrating-reed  type.  The  high- 
voltage  .si-condary  is  connecteii 
through  a  stabilizing  resistance  to 
the  lamp.  Spark  and  radio  inter¬ 
ference  suppressors  are  included  in 
the  cin-iiit.  The  total  weight  of 
the  lamp  and  convei-tor  is  I."> 
I>ounds. 

The  operator  must  wear  glass 
■Toggles  with  side  shields  since  the 
quartz  bulb  of  the  lamp  passes  radi¬ 
ation  dangerous  to  eyesight.  It 
is  only  necessary  to  scrub  the  rocK 
face  thoroughly  with  water  before 
starting  an  examination  and  the 
operator  is  soon  able  to  .ludge  from 
experience  whether  the  fluorescence 
is  thiit  of  a  low  jrrade  ore  or  one 
of  workable  value  suitable  for  a 
prelimiiiiiry  jissay. 

Another  use  for  this  prospecting 
unit  is  the  detwtion  of  mercury 
ores.  .Mercury  vajMir  absorbs  ultra¬ 
violet  radiation  of  2,<').‘?7  .A  region 
so  thiit  if  a  prepiired  willemite 
screen  is  excited  to  fluorescence  by 
the  lamp  and  a  sample  of  the  ore 
heated  so  that  the  Viipor  given  ofT 
jiiisses  between  the  lamp  and  the 
screen,  bliick  shadows  will  be  seen 
on  the  .screen  due  to  the  absorption 
t>f  the  ultrjiviolet  radiation  by  the 
mercury  vapor. 

The  prospiHting  unit  ha.s  iilso 
found  some  application  in  the  ex- 
iimination  of  oil-liearing  strata 
since  crude  jK'troleum  is  fluorescent 
to  both  long  and  short  ultraviolet. 


•  Regardless  of  the  make  of  transmitter  and  receiver, 

Ward  aerials  assure  the  best  performance  on  radio  equipped  taxicahs. 

•  The  Model  SPP-18  Roof  Top  Mount  for  intercommunication  on  the 
140-165  megacycle  band  is  ruggedly  constructed  to  withstand 

corrosive  atmospheric  conditions  such  as  ice,  snow,  sleet,  rain,  and  fog. 

•  Equipped  with  a  twelve  foot  coaxial  lead  cable,  the  Ward  Model  SPP-18 
is  easily  installed  uithout  cutting  the  car  upholstery. 


WARD  PRODUCTS  CORPORATION 

IS23  E.  4STH  STREET  •  CLEVELAND,  OHIO 

Ditiiion  of  iht  Odbritt  Compsmy 
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THE  ELECTRON  ART 
(coAtinwctf  fro«R  p  123) 

the  space  lost  in  round  wire  coils 
(A  in  Fig.  1C).  The  relative  con¬ 
ductor  volume  (RCV’),  defined  as 
the  ratio  of  volume  of  conductor 
to  volume  occupied,  is  for  the 
printed  conductor 

RCV  =  1(1  fc.)  (1  -  k.) 
where  k.  i.s  the  ratio  of  gap  g  l)e- 
tween  turns  to  width  u-  of  con¬ 
ductor,  and  k,  is  the  ratio  of  half 
the  thickne.ss  of  wafer  ba.se  x,  plus 
thickness  of  outer  insulation  s,  all 
divided  by  the  conductor  thickness 
t.  RCV  is  plotted  in  Fig.  2. 

For  a  No.  18  conductor,  u-  and  t 
may  be  200  and  6.38  mils  re¬ 
spectively,  g  10  mils,  and  s  0.75  mils, 
so  that  RCV  =  77.1  percent.  For 
a  No.  40  conductor,  w  and  t  may  be 
15.5  and  0.5  mils  respectively,  g  1.5 
mils,  and  s  0.07  mils,  so  that  RCV  = 
63.4  percent.  Assuming  a  linear 
relationship  for  other  wire  sizes, 
this  is  plotted  in  Fig.  2  and  com¬ 
pared  to  round  wire. 

The  maximum  internal  voltage 


Resistance  to  Wear 

Outlasting  hardened  steel  and  cemented 
carbides  2  to  5,000  times. 


Resistance  to  Friction 

Affording  very  low  friction  surfaces  due 
to  hardness  and  surface  continuity. 


Resistance  to  Heat  Distortion 

Retention  of  form  at  temperatures  up 
to  1,000°C. 


Retention  of  Insulating  Properties 

Excellent  dielectric  properties  over  a  wide 
range  of  temperatures. 


It  ran  Im-  |miIi«Im‘)I  by  llutiir  or  ornniars  uiaiiiond 
o;  it  ran  Im-  foriiinl  and  iM-nt  liv  llanir.  INtlislird 
-  siirlarrs  krrp  frrr  of  dirt,  and  in  many  anti-fri«'- 
iliralioiis.  nrrd  not  Ih-  Inliriraird. 


Thk  Air  Products  Company 


_  COS.  CUOSDlT 

•OuNO  WiSl  coil.  CORSeST 


30  K,aal  42iMlHt..  Nr«  York  17.  \.Y.  (Q^tlAmiiaOUirr  Hrinripal  Cili«« 
laCaiMaa  DOMINION  ONYCK.N  t.-OMPANY.  I.IMITKD.Tonmio 


FIG.  2  Printad  coll  construction  oilsrs 
numsrous  adrantaqM.  as  STidsncsd  by 
thsss  curses.  RCV  stands  tor  RslatWe 
Conductor  Volume 


Match.  1950  — ELECTRONICS 


«.«L  Msertp  1 

1 

- 

> 

■ 

> 

n: 

N 

occ^ 

V 

_ 

! 

X 

X 

X 

N 

N 

— 

172 
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5IE 


MODEL 

“M” 


OSCILLATOR 


1 1 


r  e- 


f.- 


TRE  FIRST  IH  A  REW  LIRE  OF  WIDE  RARGE, 
LON  DISTORTIOR  OSCILLATORS 


ABRIDGED 

SPECIFICATIONS 


^1 


0\t»All  DISTOmiON 


tPCNKAllY  BiGUlAT(D  POWf»  SU^PIY 


POWf«  fPfOUfNCY  COVPARATOP  F'f  tu 


I 4'|  V' 


I 


coflf'nufd) 


Mofch,  1950  — ELECTRON  CS 


/•'I  •  I  .1  -  r,  j. 

/•I  .1  .  ,, 

whcli'  /‘  T'  anti  /’  I’  .>r«‘  printed 
and  ritund  wire  inp>it-ti)-vi>!iim*‘ 
ratins  |■t■^pt‘^•tivt■l\ .  tr  /.  (r  •  //), 
raliti  nf  ittpper  tn  ircin  volunii' 
in  rmind  wire  ceil.  an>l  p  is  the 
ratio  t>f  current  in  printed  coil  to 
that  iti  round  wire  coil.  Miniatur- 
i/ation  increases  with  ;»  as  shown 
in  Kir.'.  2.  If  the  aii\ .intajres  of 
the  printeil  construction  are  as- 
sunieil  to  Ite  etpiivaletl*  to  tioulile- 
ii'ttoii  insulation.  />  wo.dtl  l>e  al¬ 
lowing'  a  Volume  reiiuction  of  .  for 

3  1 . 

t'apacitance  of  the  iirintoil  coil 
is  reduceti  in  two  ways:  .apacitance 
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ftKip 


d*l 


PKill 


and 


you 


lh0  owr  "RmK  Ovd*r'* 
wir«  $0r¥ic0  —  S««d 
fp  "Allmptol 
S<r«w  Prodwcti  —  WUX  — 
N«w  York  thot’ft  oil 


WRITI  FOR  CATALOG  49C 


for  the  finest  in 


hetween  any  two  aiijacent  turns  in 
a  rouml  wire  coil  compared  to  that 
in  a  printeil  ci>il  of  the  same  ili- 
mensions  is  very  nearly  A'  K. 

I.l.'i  ■.  r  1.  T  where  r  is  ir  t,  I.  is 
coil  lenKth,  and  T  is  coil  thickne.ss 
I  '  difference  of  inner  and  outer 
iliameterst.  The  ratio  /.  T  is 
rarely  less  than  1,  and  usually  :?  or 
more;  while  r  may  lie  alxiut  '»<•. 
Thus,  printed  construction  ordinar¬ 
ily  results  in  over  20  times  reduc¬ 
tion  in  maximum  internal  potential, 
ciimpared  to  a  round  wire  coil  of 
same  size,  same  applied  Voltaire,  ami 
same  numiMT  of  turns. 


/’ctipci  tl«  * 

Thermal  proix'rties  are  improved 
by  increaseil  thermal  conductivity 
line  to  elimination  of  space  .A,  even 
ilistrihiition  of  thermal  stress  on 
conductor  surface  (compare  dotted 
lines  of  Fiy.  1('  ami  11)1  and  in- 
crt'aseil  conductor  area  for  a  >'iven 
cross-section,  resultinir  in  a  ciHiler 
conductor  surface. 

Klectrical  properties  are  im¬ 
proved  by  even  distribution  of  elec¬ 
trical  stress,  better  current  distri¬ 
bution.  dtH-reased  etlilv  currents  in 
comluctor  ami  ll,^•l^•as  -d  pioximitv 
effect.  The  combineil  thermal  and 
electrical  yain  may  be  represented 
by  an  increa.se  in  current  in  the 
printed  conductor.  For  etpiivalent 
coils  of  same  comlucti>r  cross-sec¬ 
tion  ami  ampere-turns,  the  printed 
coil  would  thus  reipiire  less  turns, 
ami  hence  liecreasetl  coil  lenyth. 
iron  ami  copper  volumes,  ami  emf. 
proiluciny  an  increase  in  power  in¬ 
put  [H'r  unit  volume.  The  latter, 
which  determines  mini.iturization. 
turns  out  to  be 
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Yitrotex*  Magnet  Wire  with  Glass  Fiber  Insulation 
withstands  temperatures  of  UOX. 

Highly  Flexible  .  .  .  Amazing  Space  Factor  —  iu.kIo  |M)ssil)lc'  by 
Misiilatidii  ol  alkali  lrtr  ^l.iss,  tlu‘  insulation  tliat  s  suit  as  silk 
and  stroll”  as  stcvl' 

High  Dielectric  Strength  and  Smooth  Surface  .  .  .  resists  moisture, 
acids,  oils  .ind  corrosive  \.i|iors! 

Vitrotex  Windings  Give  Tighter,  Safer  Coils  —  lor  o|K'r.ition  in 
i-onlined  span-s  under  lii”li  lie.it! 

\\k  the  AiiacoiiiLi  \iU  \  ( >ffur  in\irf\t  \f)ii  for  ct>ni/’li’ti’  iiijortiiatioii  nii  llu’ 
•  ■iitiri'  \n  v(  ondA  M./iji/cl  U  /re  /  iiii’  \iiiiL>iiitl,i  \\  iieZ'C  ijhh- (  oini’iiiiy, 
Js  l\rt>,iiiu\n  \cn  )  iirk  4,  \  )  nr  JO  \  .  \\  ,ii  her  I  )rn  i’.  (  liu  iii^f  f>  III. 


The  right  wire  for  the  job  AnacondA* 

WIRE  AND  CABLE 
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You  get  better  service  from  Leach  Relays  because  thousands  of  types  of 
relays  for  thousands  of  applications  have  been  proved  in-use  for  over  30  years. 

Leach  Relays  are  designed  with  an  exceptionally  high  factor  of  safety 
for  exirj  dependability.  Simplicity  of  designs  makes  installation  quick,  easy 
and  inexpensive  Get  all  the  facts  and  m.tke  your  own  comparisons.  Leach 
Relays'  outstanding  performance,  reliability,  sturdiness  and  economy  have 
been  f>rot  tJ  in  kst. 

Highest  standards  of  engineering,  materials  and  workmanship  assure  long, 
safe,  efficient,  trouble-free  service. 

FOR  lITTf*  CONTROLS  THROUGH  BETTER  REIAYS-CONTACT  LEACH 


Kit  ATAIOM  »OULI«AIO  •LOR  AHOtltt  t  C  A  I  I  f. 

In  friiKi^l  Citint  W  U.  S.  and  Canada 


THI  ELICTRON  art  (csntiiiMd) 

l>etiv*^n  apiral.s  is  in  series,  and 
turn-to-turn  capacitance  is  de¬ 
creased  considerably  by  use  of  thin 
conductors  and  relatively  large  gap 
g.  A-ssiiming  the  conductor  area  on 
the  surface  of  each  wafer  is  the 
plate  of  a  capacitor,  total  series 
capacitance  in  mif  becomes 

,r  0  .'■.M4  A'.  K.  fl 
“I  6  A.  -  K. 


where  K,  and  K.  are  the  dielectric 
constants  of  wafer  ba.se  and  outer 
insulation  coating  respectively, 
h  2s, A  is  the  conductor  area 
on  the  wafer  in  sq  in.,  and  L,  is 
coil  length  in  inches.  This  is  plotted 
in  Pig.  2  against  k,  for  a  coil  hav¬ 
ing  A  L.  =  1  in.,  K.  =  K.  =  5,  and 
h  =  0.6. 

The  tum-to-turn  capacitance, 
which  is  distributive,  may  be  repre¬ 
sented  for  the  printed  coil  by 


r "  1 

r  I'K.  •  A  1 

L- J 

L  J 

where  C.'  is  total  spiral-to-.«piral 
(.series)  capacitance  t>er  unit  con¬ 
ductor  length,  C/  is  total  tum-to- 
tum  capacitance  per  unit  conductor 
length,  and  K,  is  the  dielectric  con¬ 
stant  in  gap  g.  For  a  round  wire 
coil  C./C4  is  of  the  order  of  unity. 
The  comparison  of  turn-to-turn 
capacitance  of  round  wire  to 
j  printed  conductor  is  then 

!  C4  jr.'+  Ct)  ((','  r/  4  \) 

I  "JV  “  (tv -f  (V)  (G/Ci  4  1) 

The  ratio  (C,  1-  (’<1  '(C,'  1-  fV)  i» 
approximately  0.1  for  eipial  cross- 
.sections  and  equivalent  insulations. 
For  r  =  50,  g  s,  5,  b  =  0.6, 
K,  —  K.  =  K„  the  turn-to-tum 
capacitance  is  approximately  250 
times  less  in  a  printed  coil  com¬ 
pared  to  an  eipiivalent  round  wire 
coil  of  the  same  size  and  conductor 
cross-section. 

Diaiidinningr 

An  inherent  disadvantage  in  the 
j  proposed  construction  is  the  large 
I  number  of  contacts  in  series. 

-Methods  for  reducing  this  contact 
I  resistance  include  longitudinal  pres¬ 
sure  along  the  axis  of  contact, 
j  large  contact  area,  plating  contacts 
I  with  silver,  and  permanently  fus- 
'  ing  contacts  with  suitable  binder 
by  r-f  heating  or  equivalent  tech- 


m 
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RCA  Makes  the  VoltOhmysl' 
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The  Moiler  VoltOhmysl  .  ,  .  the  moit  versatile  instrument  of  its 
kind.  The  W  V-<>5 A  has  nt»  etjual  for  fast  and  accurate  lest  and 
measuring  applitaiiiins  in  the  plant  and  laboratory.  It  is  especially 
consenient  because  it  measures  capacitance,  as  ssell  as  soltafte, 
current,  and  resistance  .Measures  ac  and  dc  potentials  to  llKltl 
colts,  dc  current  from  I  microampere  to  It)  amperes,  capacitance 
from  ‘f  mmf  to  liitit)  mf.  The  microampere  current  scale  makes 
the  instrument  useful  as  an  electronic  Kalcanonieter. 

When  used  csith  the  W(i-2'"S  accessory  diode  probe,  the 
W  V-<t^  A  csill  measure  rf  coltajces  in  communication  ecjuipment 
or  in  coaxial  lines,  and  peak-io-peak  soltaKes  of  recurrent  pulses 
in  sync  signal  Kencrators,  teles ision  receicers,  radar  units,  and 
compiitinyt  dec  ices. 

Ii>r  full  details,  ask  your  K(  A  Test  Fquipmeiit  Distributor  for 
hulletin  21  ■'2  I  —or  write  R(  .A.  (.ommercial  EnKineerinfc,  Section 
(  l2A’,  flarrison,  N.  |.  tiiai  uac.  u  a  rn  on 


The  WV-9SA.  19SA,  and  WV-7SA  can  b«  usod  with  tha  WG>2a9 
accossory  high-voltog*  probo  to  moasuro  up  to  50,000  dc  volts. 


TIm  StwMtard  VattOtunyil  .  .  .  Hm  viarkkarM  at 
tlvitronit  maUri.  The  RC.A  Type  IVl A  measures 
ac  aful  dc  voliaKes  to  ItlOtl  volts,  resistance  to 
IDtM)  meitohms.  in  six  ranytcs  Reads  dh  at  all 
audio  tret|uenctes.  Has  /ero-cenier  scale  for  cfis- 
criminator  alianmeni  lis  lO-nieKohm  dc  input 
resistance  provides  accurate  measurements  in 
hiyth  impedance  circuits  W(e2r>t  accessory 
crystal  probe  permits  rf  voltaae  measurements 
to  I  (Ml  .Me 


TIm  Advaiwd  ValtOtHnytt ...  tar  all  MfO-traovaacy 
macKwramaals  The  WV-'^A  is  ideal  lor  I  V  and 
Ilf  measuremenis  Reads  flat  to  25tl  .Me.  .Meas¬ 
ures  peak-to-peak  coltaices.  Measures  ac  and  dc 
potentials  to  ItMKI  colts.  Resistance  readmits  to 
lOIM)  meiinhms  Supplied  complete  with 
W  tr-2TS  diode  probe 


Atailahle  from  your  RCA  lest  Equipmeut  Distributor 


RADIO  CORPORATiOR  of  AMMRICA 


retr  totummemr 


CRYSTAL 

CARTRIDGE 


ORPORATION 


{■Avr.t  MA&ts  vseo 


FIG.  I  Method  oi  flathin9  two  bluo 
tluoroocont  lamps  altsrnatoly  to  givs 
squoro  wovs  light  output,  odiuslabls 
durations  and  lloshlng  ratos  that  can  bo 
odlustod  by  varying  olr  gaps  o<  arma 
turns  Ai  and  At  and  thoir  positions 
olong  arc  ol  pondulum 


FROM  A  TfNr  PERFORMER 


/katA  what  you'll  »ay  when  you  try  the  new  Astatic 
"AC"  Crystal  Cartridge  pertection  of  performance  entirely 
unrelated  to  its  tiny  size  Weighs  only  five  grams,  is  approxi¬ 
mately  IS  16"  thick,  1  2"  high  and  1-1  2  long,  not  including 
pins  Yet.  frequency  response,  particularly  in  the  high 
frequencies,  is  amazingly  excellent.  A  new  low  measure  of 
inertia  of  the  mechanical  drive  system  is  chiefly  responsible 
tor  full  wide  range  response  and  excellent  tracking  char¬ 
acteristics  Also  assures  low  needle  talk  and  long  life  for 
needle  and  records. 

The  "AC  ‘  employs  Astatic’s  exclusive  Taper-Lock  Needle, 
easily  changeable  without  tools.  Molded  Bokelite  housing, 
with  metal  mounting  brackets  (fit  standard  1  2  mounting) 
and  needle  guards.  Available  in  four  models:  AC-78  with 
3-mtl  stylus  tip,  precious  metal  or  sapphire;  AC,  with  1-mil 
stylus  tip.  precious  metal  or  sapphire.  AC- AG  with  new 
Astatic  '  ALL-GROOVE"  stylus;  ACD  turnover  type,  with 
kioth  1  and  3-mil  point  needles.  Write  for  complete  details. 


TNI  illCTSON  AtT  <c*alia«<S) 

nigiie.  For  most  electronic  appli- 
ration.i  this  contact  resistance  is 
.secondary.  Other  advantaires  in¬ 
clude  ease  in  providintr  taps,  re- 
liairahility,  flexibility  in  adding  and 
balancinir  -secondaries,  adaptability 
to  mass  production,  and  the  jMissi- 
biiity  of  usinK  su(H‘rior  insulations 
unsuitable  for  wire. 

HiJ-'EKa.Nccs 

<l)  NMtlorml  nuri*«u  df  Staiulardit. 

f’trvutt  Trchn%fu»H,''  ('IrculAf 

(2)  N«itionAl  HurvAii  df 
'•.Vrir  Ativitni-0a  tn  i'trruita.*’ 

.Ml««**nHntoiip  IMil.l  MI?I2 


I  tit  ru-(  Irii  lu  r  l  arli  i  st  um-npe 


rKOHi.K.vis  have  ari.sen  in  p.sychol- 
oK.v  for  which  answers  cannot  Ik* 
derive*!  usinK  commercially  avail¬ 
able  tachistoscopes.  The  commer¬ 
cial  tachistoscoiK*  is  desiKiied  to  pre¬ 
sent  a  sinKle  imaKe  for  a  very  brief 
|M>riod  of  time,  or  two  or  three 
imaKes  successively,  either  moniK'U- 
larly  or  f)inocu)arly.  .An  instrument 
was  nee<led  which  would  furnish 
iiiter-wular  stimuli  and  continued 
stimulation  to  the  eyes. 

In  the  model  built  f«>r  the  Depart¬ 
ment  <<f  I’sycholoK.v  at  the  Univer- 


Changing  thm  Tapmr-Lock 


Placing  thumbnail  again*!  stub  at  r»ai  cl  n##di« 
A  RimplY  push  in  diivciion  ol  atrow  lo  r«mcv« 
To  inttt*  lold  rovd  on  which  now  noodio  romo* 
along  *roiod  l.no  pksco  nnitow  ond  ol  noodio  •hank 
in  wido  ond  ol  inoiiil  cattiidgo  gicovg  R  and  rull 
catd  in  dito<tK>n  o|  of  tow 


By  I.EI,AND  L.  ASTIIS 

Hurt  tiH  rriNif  H*  h 

Tht  f 'nti  »•.  Ri/y  »>/  7’t'X«iP 
a  Mil 

K.  H.  l)KATII(3<A<i»: 


Utirf  PtM  Mf  nt 

I  hr  f'nn  rrNtfv  uf  Ttrnn 
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This  is  U  for  Stainless  Steel  Fastenings 


•  SINCE 

orrosive 

J  Metal  Products  Co  ,  Inc 


Over  7,000  Varieties  aid  Sizes  of 
Staiiless  Fasteiiiss  IN  STOCK 

VirfuoMy  every  ttondord  stoinlets  fosten.nq 
yow  might  require  is  on  horvd  In  our  stock  bins 
ond  listed  in  the  big.  80*poge  Arsti-Corroslve 
Reference  Cotolog  .  .  .  coHed  by  mony  the 
’  Bible  of  the  Stomless  Stee*  Fostenmg  In¬ 
dustry.** 


Fiicertip  lidei  Makes  Items  Easy  to 
Fiid;  Prices  Are  Figired  INSTANTLY 


Scporol*  Mcliont  ort  devoted  to  itoinleit  steel 
mochine  screws,  nuts,  cops  ond  bolts,  wood  ond 
sheet  metol  screws,  rivets,  set  screws,  woshers.  pins 
and  noils.  In  addition,  eoch  poqe  shows  list  prices 
for  oU  items  ond  o  quontity  discount  chort  which 
mokes  cost  estimotinq  o  simple  task! 


Supplementary  List  ol  Hard-to-Get 
Items  IN  STOCK; 

Special  Alloy  Section 

Thousondi  of  odd  sues  ond  vorsetiei  m  stock 
ore  found  in  the  supptementory  stock  list.  In 
oddition.  spectol  sections  ore  devoted  to 
type  316  ond  other  speciot  olloys.  Other 
items  con  be  obto«ned  ropidly  through  our 
speciol  order  service. 


If  YOU  Use  Stainless  Steel  Fastenings 
This  Catalogue  is  a  MUST  for  Your  Files! 

Whatever  opplicotion  you  hove  for  stainless  fostentngs.  this  compre* 
bensive  or>d  authoritative  reference  wiH  save  you  time,  effort  and 
eipense  Send  for  your  copy  NOW  I 


my  FREE  copy  of  yowr  tO-poqo  roforanc# 
cotoloq  on  s*otnl^M  t*o*l  fostemngv. 
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SfRIfS 


AT  YOUR 

COMMAND 


More  ond  more  monufocturert  interested  in  main- 
toining  a  reputation  for  precise  efficiency  ore 
looking  to  Hoydon®  of  Torrington  for  dependable 
timing  Our  entire  engineering  staff  and  production 
facilities  are  devoted  exclusively  to  the  design  and 
manufacture  of  timing  motors  and  devices  including 
time  delay  relays,  elopsed  time  indicators,  repeat 
cycle  and  interval  timers  At  your  command  ore 
the  complete  resources  of  Timing  Headquarters, 
where  timing  is  the  only  interest  The  products 
illustrated  below  are  examples  of  many  shown  in 
our  new  catalogs 

THI  4400  Slow  SPEED  SERIES  ^ 

A  very  slow  speeif  unit  for  low  cost 
installations  where  space  is  at  a  pre-  k  *■' 
mium.  Offers  speeds  from  6  hours  to 
7  doys  per  revolution 

INTERVAL  TIMER  WITH  BUZZER 

This  timer  features  on  optional  bul/er; 

demands  attention  by  sounding  con- 

tinuously  after  completion  of  cycle 

until  manually  turned  off  Unusually  i 

compact,  for  use  where  space  is  lim-  J  I 

itod,  offered  in  a  wide  range  of  ^ 

intervals  /  ^ 

SUPERIORITY  FEATURES  OF  £ 

HAYDON  MOTORS  ^ 

Slow  450  rpm  rotor  speed  Very  small 

si/e  Totally  enclosed  Separote  rotor 

and  gear  lubrication  systems  Opera-  INtil 

tion  in  any  position  Simple,  secure,  WH 

inexpensive  assembly. 


SOtO  SERIfS 
INtERVAl  tlMER 
WItH  BUZZER 


NEW  CATALOGS  TO  MEET  EVERY  NEED 

E«r  comeUr*  4«»i9n  oisd  •fi9in*«rin9  tevciBcatient.  writ* 
ter  cai«l«9  tif*iin9  Moiers  No  3ZZ  —  Timort  No  333 
—  Clock  MovoioonK  No  374  Yours  wittioul  obl>9ation 


HAYDON  I  HAYDON  Manufacturine  Co.,  Inc. 


AT  TORRINOTON 


2427  ELM  STREET 


TORRINGTON.  CONNECTICUT 
lUBtlOtART  OR  GENERAL  TIME  CORRORAHON 


THE  ELECTRON  ART  (cextixaodi 

»ity  of  Texa.x,  the  presentation  of 
the  images  continue.s,  one  image 
after  another,  for  as  long  a.s  denired. 
It  will  pre.sent  two  images,  a  and  h, 
alternately  to  the  two  eyes;  a  to  the 
left  eye  only,  h  to  the  right  eye  only, 
in  the  sequence  ahahab  .  .  .  for  a.s 
long  as  desired.  A  pair  of  pri.sms, 
of  six  prism  diopters  power,  serves 
to  resolve  the  separate  images  into 
a  single  visual  image  in  a  single 
visual  field,  much  as  a  stereo.scope 
d'les.  The  timing  of  pre.sentatinns 
may  In*  changed  rapidly  and  con¬ 
tinuously  from  succession  through 
optimal  movement  to  simultaneity. 

The  images  are  made  visible  by 
consecutive  square-wave  flashes  of 
illumination  on  the  bucks  of  two 
3-inch  square  opal  glass  windows. 
The  timing  of  the  two  flashes  and 
the  interval  Iretween  them  is  ne<‘es- 
sarily  adjustable,  each  flash  being 
on  the  order  of  0.010  second  and 
the  interval  In^tween  flashes  being 
roughly  0.06(1  second  for  optimum 
psychological  results.  Two  con.secu- 
tive  rtashe.s  may  constitute  a  com¬ 
plete  oiH*ration,  The  order  of  the 
flashes  can  he  reversed  and  the 
oiK-rations  can  he  controlled  re¬ 
motely  by  means  of  pushbuttons. 
For  other  purixises  continuous  repe¬ 
tition  of  piil.ses  can  be  had. 


t'hief  requirements  for  a  light 
source  are  square-wave  output  and 
an  economical  power  supply,  using 
standard  radio  components.  The 
15- watt  T-t<  blue  fluorescent  lamp 
proved  highly  satisfactory.  It  has 
a  very  high  flicker  factor  and  low 
jH-rsistence  of  its  cadmium  sulfate 
phosphor.  With  d-c  voltage  applied 
and  with  one  cathixle  heated,  this 


CompUlad  lachtAtoKop*.  Fluor«4C«iil 
lamps  or*  b«blnd  opal  qlosa  tcToona. 
with  hall  ei  ooch  lamp  blackod  out  oo 
•ach  xcroon  U  Ulumloalod  by  ouly  oao 
lamp.  In  uoo.  hood  with  prkuu  aad 
two  ayaplacaa  la  uaually  attochad  to 
blaooa  ovoc  tcrooox  to  roaolvo  Mparoio 
Imoqox  laM  tlaylo  visual  Imaqa 
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to  modernize  your  product  and 
to  enhance  its  "saleability" 


LINE  OR  SLIDE  ACTION 

Dozens  of  Contact  Arrangomonts 

Inaxpensiv*  typ*t  ar«  ovailoble  for  procticolly  any  twitching 
r*quir«mcnt  and  ol  prket  that  will  plaat*  you.  Somplai  to  tpoci- 
fkotiont  on  rcquott  to  quantity  utort.  Write  for  Stockpol*  Switch 
Bulletin  RC7C. 


/l/€l¥f 


Two  tiide  twilchee  rated 


1  ampere  etlTSvehtOC 

3  amperes 
at  125  volts  AC 


These  thirdy  httle  ««vttcHet  ore 
tdeol  for  opphonce*.  toys  and 
•lectrkol  equipment  requiring 
3-ompere  switch  contoct  cor* 
rying  copocity.  loth  ore  Un* 
derwriters  opproved.  Write 
for  SS-26  Switch  iuUehn. 


fixed  ond  Vorioble  Resistors 
Iron  Cores  •  AInko  N  Permo* 
nent  Mogrsets  ..  • 

tlECTRONIC  COMRONENTS  DIVISION, 

tTACKPOLE  CARION  CO.  St.  Marys,  Ra. 

. . .  ond  hundreds  of  molded 
iron  powder,  metol,  corbon 
ond  graphite  producH. 

1 
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THI  lllCTtON  AIT 


NOrLAME-COR 

the  TELEVISION  /lookup  wire 


MB 


lamp  will  start  with  a  voltaire  of  4<K) 
to  450  at  ordinary  temperatures, 
but  more  than  thi.s  should  be  ap¬ 
plied  for  reliable  operation.  Suffi¬ 
cient  .serie.i  balla.st  resi.«tance  must 
l>e  provided  to  limit  the  current  to 
the  desired  value.  Normal  operat- 
inK  current  is  254  ma.  but  consider¬ 
ably  larger  or  smaller  currents  may 
1n>  utilized  when  efficiency  and  lam|> 
life  are  not  important  factors. 

Vacuum  tubes  switch  the  fluores¬ 
cent  lamp.s  on  and  off  without  hav¬ 
ing  to  break  the  lamp  current  di¬ 
rectly.  When  connected  in  .series 
with  the  lamps  the  6L6  tubes  give 
perfect  control  with  700  to  750  volts 
in  the  plate  circuit  and  a  grid  volt¬ 
age  ranging  from  0  to  —  150  volts. 


Aeeiovio  IT 

UNOllWIITilV 
LAIOIATOIII$  AT 


600 


Prev«n  MST,  oimI  r««wlariy,  by  iMding  monufactwrars 

of  folovl»)*ii,  P-M,  quality  radio  and  aii  oaactinq  oloctronic 
oquipmant.  Por  maviniwm  owtpwf  and  minimum  roiocH.  Avaiiabio 
in  aii  si<o«,  solid  and  strandod.  Ovor  200  color  cembiiMHons. 

PROOUCTIOP4  INGINCERS:  SpocHy  "NOPtAME-COR” 
for  obsoluto  unifarmity  of  ^omotor,  pormitting 
clMin  stripping  of  insulation  without  damage 
to  tho  coppor  conductor . . . 


PfO  CONSTANT  RESETTING  OF  BLADES 


Flame  Resistant  *  High  insulation  Resistance 

Heat  Resistant  •  Facilitates  Positive  Soldering 

•  High  Dielectric  •  Easy  Stripping 

Also  unaffected  by  the  heat  of  impregnation  — 
therefore,  ideal  for  coil  and  transformer  leads 

CIHflilf  tttt  tM  SASniS  W  IllltSf 

"madm  by  mnginmmrs  for  onginomrs" 


CORNISH  WIRE  COMPANY,  me 


eO)  AueNsgq, 

Clh«c*9«  1 1 


IS  Park  Rs«.  Ht«  Ysrk  7,  R.Y. 


I  TIT  IvShc  SMf 

nt.laWUA.*  A 


Since  only  otf-and-on  control  is 
desired,  a  mechanical  mean.s  of 
grounding  the  grids,  as  shown  in 
Fig.  I,  is  all  that  is  required.  The 
one-cycle  timer  is  a  pendulum  which 
carries  a  small  permanent  magnet 
at  its  extremity.  Electromagnet 
coils  .W,  and  mounted  as  in  E'ig. 
2.  maintain  the  swinging.  The  coils 
are  connected  in  .series  with  a  25.- 
<M)0-ohm  blee<ler  resistance  across 
the  power  supply,  and  are  normally 
energized  to  hold  the  (lendulum  in 
either  extreme  position  of  its  swing. 
Pressing  control  button  L  will 
short-circuit  .W,  and  allow  the  pen¬ 
dulum  to  swing  across  to  M,.  Hohl- 
ing  1.  closed  during  this  operation 


FIG.  2  MaqnGtically  conIrollAd  pGndu 
lum  lUGd  ai  m^chonicol  tiin*r  In  Intro 
cpculor  tochUtoGcopo  d«G«lop«d  for 
ptycholoqicol  t««ts 
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ANTEED  ACCURATE  TO  1/1000TH  OF  1% 


Jre€juenc^ 
from  40  to  f 0,000 
in  fractions  or  otherwise 


ELEC'TROXIC' 
FnE^rE.\€¥  5<TAM».%nn!iii 
AAR  GEAEIIAT4IIIK 

The  banc  unit  of  the  frequency 
standards  and  generators  presented 
here  is  an  electrically  driten  tuning 
fori, — temperature-compensated  and 
hermetically  sealed  against  changes 
of  humidity  and  barometric  pressure. 
Through  its  use  any  frequency  or 
multi-frequencies  betu  een  40  and 
10,000,  fractional  or  otheruise,  are 
obtainable. 


pOR  plant  operations,  for  product  development,  for  tim* 
ing  studies,  wherever  frequency  generation  or  interval 
measurement  is  required,  these  instruments  provide  accuracy 
to  1  part  in  100,000. 

Their  reliability  and  stability  have  been  proven  through  the 
years  here  and  abroad  in  Government  Departments,  aviation, 
industry  and  laboratories  where  precision  is  imperative. 

The  instruments  with  which  the  basic  frequency  standard 
unit  is  integrated  are  adaptable  to  an  infinite  number  of 
uses.  If  you  have  a  precision  timing  or  frequency  problem, 
we  will  be  pleased  to  suggest  a  solution. 


/ - - - - - ; - - — 

American  Time  Products,  tnc. 

580  Fifth  Avenue  Mew  York  t9,  .V,  Y. 

OPflATtNC  UNOI*  PATCNTS  THf  WfSTitN  lllCTRiC  COMRANY 

^  _  _  —  _  _ 
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IW..  .  the  best  lines  for  industry  and 
research  are  all  under  ONE  roof! 


SIMPSON  ELECTRIC 

STANDARD  TRANSFORMER  •  BURGESS  ^ 
CORNELL  DUBILIER  •  A.  B.  DUMONT  •  ERIE 
AMPHENOL*  HAMMARLUND  •  NATIONAL  COMPANY 
CINCH-JONES  •  JAMES  MILUN  •  SYLVANIA  •  BUD 
HICKOK  •  IRC  •  OHMITE  *  ATR  •  UTC  •  eu. 


Radio  &  Electronics  Corp. 

200  GrtMwkh  Street.  New  York  7,  N.  Y. 

Coble  Addreii  MIIOIECTRO 
Tilt  ONI  iterit  Ur  III  ytur  tltclrtnii  ntte' 


PHONE 

BEekmon  3-2980 


Only  Milo  new  ontwert  your  coll  for  the  tpocioliiod 
produett  of  ovory  outtloitding  monufocturor  of  oloctronic 
portt,  lubot  ond  equipment- for  all  your 
production,  reteorch  ond  inductriol  need*. 


STSf/OULINeD  ONi-SOURCE  PURCHASING  « 
SAVES  YOU  MONEY,  TIME  AND  EFFORT! 

Onfy  Mffe  gfvo*  you  tfiote  eicfutfvo  buying  odvortlogei: 

*  QUICK.  EASY,  SIMPLIFIED  PURCHASING  •>  One  coneunt.  deptndeble 
wurco  for  off  your  procurrmmt.  No  weatrful  hunting  around.  No  haiardoui^ 
cuatly  (uaaMng 

W  COMPLETE  NEWEST  STOCKS  —  Up  to  tpeciftad  quantitie*.  you  grt  the 
idantical  price  the  fartone*  would  give  you. 

W  SAME-DAY  SHIPMENT  -  AMurat  you  of  (ait,  oo-time  delivery  —  prevent*' 
coitly  daUyt. 

W  TECHNICAL  KNOW  HOW  AND  KNOW  WHAT  -  The  up-to-theminute, 
right,  (aat  aniwen  you  need,  by  men  enth  decadei  of  eiperienre  in  induatrial 
electrooici  raqutrementt 

*  PERSONAL  ATTENTION  AND  ADVICE  -  Whether  your  order  it  large  or 
Mnall,  Milo'i  large  itafl  of  Induttnal  Saleimen  it  ready  to  help  you  with  the 
laMt  infonnation  and  pereoiuil  coonUtation,  at  your  office  if  you  to  detire. 


The  Newest  Predects  ef  tke  Best  Meeeietterers  ere  clweys  et  MILO 

N*r«  •f*  |Mtf  o  ol  rfkp  tat9$t  producfi  of  mojot  tntofoti  fo  yoo  now  ovoilobf# 

from  M»fo'»  ^roat  warohoato  of  lompfof  tiotkt. 

AMPEREX  Nffiw  inriprnHVV  Ge«(rr  tubr*.  tvpet  7SN  And  7SNB.  pneed  at  $10  00  each. 
Naw  typ*  FL  lOS  marrury  vapiM  thyratron  tube  * 

ALLEN  R  DUMONT  LABOKATOKIES  Ne«  uactlloacoprt,  tuperwding  the  lamoua  20SB. 
Typ»J04  SJOaOOMh  Type  J04H  S32S00eath 

ERIE*  Near  button  atyle  capmitorE.  GP  ceramteon*.  tubuUr  tnmmeft.  ceranucoct 
tnmenert.  etr 

IRC*  New  type  DCH  and  DCF  pcertaion  retiatiwa.  BTS.  BTA.  BTl  and  BW  reaiatora,  in 
all  totarancaa  and  value*  New  CLA  and  CL  1  insulated  chokaa,  readily  identihed  with  RMA 
<olor  t'txlinc  in  Rucrohenrie* 

SOLA  ELEC'TKIC*  Ctsntiani  voitafe  tianahirmer* 

SYLVANIA*- All  type*  id  fermaruum  crvvtal*.  new  (low  modulatort.  gai  pre«*ure  tubaa, 
TR  and  ATR  lube*.  ttriFbuIttin*  thyratront.  Rath  tube* 

TUNG  SOL  New  ivpe  Shll7  miniature  twin  tnode  lube.  $7  2S  each 

ALLEN  BRADLEY  *  PutrniMweterv  and  EB.  GB  HB  renatort  in  all  tolerarwea  and  valuaa. 

Mf  Hfwrwfww  wet  iNpw  ^rwMwire  ••  ••iMMp  «m  wfi<r»««  rw^wer  on  rowr  fofwriwaa 


To  gar  it  right,  to  gar  it  foil,  to  get  it  at  the  foctory  prire—  Call  Milo's 
INDUSTRIAL  SALIS  DIVISION  today  Ask  lot  Mr.  lee.  Or  write  on 
-  •  your  laltsthaad  lot  free  latasi  Catalog  t. 


THI  ILICTtON  AIT  (CMtinwl) 

allow*  above-normal  current  to 
flow  in  M„  ffiving  double  assurance 
that  the  pendulum  will  be  held  at 
the  end  of  its  swini;  by 

AdjuttmmU 

In  swinKinK  from  .W.  to  .\f„  the 
[lermanent  maKnet  on  the  end  of  the 
(iendulum  pa.sses  successively  above 
.silicon  steel  armatures  .4,  and  M,. 
As  these  armatures  rise  momentar¬ 
ily,  contacts  are  closed  which 
ground  the  jrrids  of  the  control 
tubes  in  succe.ssion.  The  length  of 
time  durinjr  which  the  jrrid.s  are 
irrounded  is  the  i>eriixi  during 
which  the  fluorescent  lamps  flash. 
This  period  is  a  function  of  the 
velocity  of  the  t>endulum.  the  width 
of  the  armatures,  and  the  air  gap 
distance  between  the  permanent 
magnet  and  armatures.  The  inter¬ 
val  between  successive  flashes  is  de¬ 
termined  by  the  velocity  of  the 
pendulum  and  the  separation  of  the 
armatures.  Means  are  providinl  for 
varying  the  air  gap  of  the  arma¬ 
tures  and  their  position  along  the 
arc  of  the  jiendiilum.  The  magni¬ 
tude  of  swing  of  the  |>endulum,  and 
hence  its  velocity  behavior,  is  fixed. 

Cirruit  Itrtatln 

Window  illumination  is  varied  by 
H  in  series  with  the  lamps.  The 
cathixles  of  the  fluorescent  lamps 
are  heated  by  individual  7..5-volt 
fliament  transformers.  Switch  S, 
should  be  closed  first,  to  allow  the 
tulK-  cathoiles  to  heat  liefore  the 
high  voltage  is  applied  by  closing  S. 

■Any  set  of  external  contacts 
actuated  by  the  most  minute  stimu¬ 
lating  forces  may  be  caused  to  oper¬ 
ate  the  flasher,  since  the  control 
grid  current  of  the  switching  tubes 
is  almost  negligible.  Several  types 
of  ele<’tron  tube  control  and  ampli¬ 
fying  circuits  will  suggest  them¬ 
selves  as  alternate  means  of  con¬ 
trolling  the  flasher. 

Singlr-Frume  TV 
IMiolograpliy 

Hy  Mai'kii'k  Pistjx  and  .4lan  (iaoss 

.sTj;*i*il  f'ltrpR  h  nfftHfertHg  Laborator>t9 
Ft»rt  .UonmitHth,  \rir  Jtrntg 

I.v  ENPEAVORING  to  record  a  re¬ 
motely  situated,  random,  short- 
duration  visual  phenomenon,  an  ex¬ 
perimental  closed-circuit  television 
system  was  arranged  to  transmit 
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DONE  WITH  MIRRORS! 


by  a  wall  i>{  l«-a<l  brick'  and  using  a 
mirror  to  guide  his  iii'trumi-nts.  this  Ik-ll  Labora¬ 
tories  scientist  is  preparing  a  solution  of  a  radio¬ 
active  isotope,  for  use  a*  a  tracer  to  study  materials 
for  your  telephone  system. 

llombardment  by  neutrons  turns  some  atoms  of 
many  chemical  elements  into  their  “radioactive 
isoto|>«*s";  these  are  unstable  and  give  off  radia¬ 
tion  which  can  he  detected  by  a  Jieiger  cminter. 
Chemically  a  “radioactive  isoto[M-'’  Is-haves  exactly 
like  the  original  element.  Mix  the  two  in  a  s<dution 
or  an  alloy  and  they  will  stay  together;  when  the 
Geiger  counter  shows  up  an  isoto|»-,  its  inactive 
brother  will  In-  there  tmi.  Minute  amounts  Ik  yond 
the  reach  of  ordinary  chemical  methiHls  can  Ik* 
detfs  ted  —  often  as  little  as  one  part  in  a  billion. 


The  method  is  us«-d  to  study  the  effi*ct  of  ««ini- 
[Misition  on  the  performance  of  newly  deyelo|H“d 
germanium  transistors  —  tiny  ainplifiers  which  may 
one  day  |ierforni  many  functions  wliii  h  now  reijuire 
vacuum  tulH*s, 

It  enables  Hell  sr  ientists  to  oltserve  the  behavior 
of  micros<ropi(  impurities  which  affect  the  emission 
of  ele<  trolls  from  vacuum  tulw*  cathodes.  It  is  of 
great  help  in  observing  wear  on  relay  contacts. 
And  it  may  develop  into  a  iisr-fiil  tool  for  measuring 
the  distribution  anil  penetration  of  preservatives 
in  wiHid. 

rhiis,  one  of  science’s  newest  techniques  is 
adopted  by  Hell  l.aboratories  to  make  your  tele¬ 
phone  serve  you  better  today  and  better  still 
tomorrow. 


BELL  TELEPHONE  LABORATORIES 


EXnORtNO  AND  INDENTING.  DEMISING  AND  PERFECTING  FOR  CONTINUED  lhiPRO¥EMENrS  AND  ECONOMIES  IN  TELEPHONE  SERVICE, 


THt  IliCTtON  AIT 


The  ^811  suh-ininij(urc  corticiA  regulator  no\A  in  pro 
(luciion  II  another  Vicioreen  component  cleveluped  to 
make  fine  iniiriinicntation  finer.  I'hii  regulator  supple¬ 
ment*  other  s|>ecially  designed  electron  tuhes  reejuired  in 
radiation  measurement  and  in  the  hroader  field  of  lahora 
lory  instruments. 


. . . subDiniature 
ELECTRON  TUBES 
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—  —  —  and  a  complete  line  of  counter  tul>es  including 
the  unisersally  used  IBHS,  the  lB67  end  window  mica 
window  tube,  gamma  ray  counters,  and  sub-miniature 
ciHinter  tubes  —  —  —  not  forgetting  N’ictoreen  hi-meg 
resistors  sacoium  sealed  in  glass,  values  HM)  -10,l)lN).0(N) 
megohms 

If  ri/r  for  data 


THE  VICTOREEN  INSTRUMENT  CO. 

5806  HOUGH  AVENUE  CLEVELAND,  OHIO 


the  scene  to  the  picture  tulie  where 
it  could  lie  photographically  re¬ 
corded.  Since  the  time  of  <>ccur- 
rence  of  the  event  wa.s  not  predict- 
I  able,  an  e'ectronic  triggering 
•scheme  was  tried  which  would  en¬ 
able  the  film  camera  to  monitor  the 
-screen  continuously.  The  camera 
shutter  was  opened  and  the  .screen 
maintainetl  dark  except  when  trig- 
gererl  to  brightness  by  the  event 
it.self,  thus  capturing  the  image  on 
film.  The  alternative  to  this,  of 
course,  would  be  the  obviously  les.s 
economical  method  of  operating  a 
motion  iiicture  camera  continuously 
in  anticipation  of  the  event. 

T '■if/ger  Situffm 

The  effectiveness  of  the  electronic 
triggering  .scheme  depended  upon  a 
niimlier  of  things.  The  camera  and 
television  rweiver  had  to  lie  in  a 
light-tight  enclosure  to  prevent 
fogging  of  the  expo.sed  film.  Trig¬ 
gering  the  kine.scojH*  picture  on  and 
off  had  to  lie  accomplished  by  se- 
uueiitial  aiiplication  of  the  projier 
bias  voltages  to  the  kine.scojie  con¬ 
trol  grid.  In  trial,  a  single-shot 
multivibrator,  triggered  by  the 
event  by  means  of  an  auxiliary 
photis-ell  in  the  television  camera, 
generated  a  sipiare  pulse  of  dura¬ 
tion  eiiual  to  the  average  television 
frame  jH^riod.  This  pulse  was  u.sed 
to  gate  the  cathode-ray  beam. 

It  was  found  that  the  vertical 
o.scillator  of  the  -lO-frame-iier- 
sei-ond  television  scanning  system 
would,  over  a  jieriod  of  days  and 
under  changing  femjierature  condi¬ 
tions.  vary  a|iproximately  within 
one  cycle  jier  second  about  a  fre- 
ipiency  in  the  range  S9  to  4»)  cycles 
per  siH'ond.  Rather  than  mcnlify 
the  television  synchronization  gen¬ 
erator  system  to  remedy  this  diffi¬ 
culty.  it  was  decidinl  to  control  the 
timing  circuit  which  gates  the 
kinesco|>*>  cathode-ray  Iwam.  It 


FIG.  1  SamplM  oi  bandiaq  ocrurrtnq 
in  tinqU  (ram*  l•l•vi•lon  photoqraphr 


)•» 


March.  t950— ELICTHONICS 


MOLDING  AND  LAMINATING  PLASTICS 
SMfdj  •  Blinks  •  P'e  shaped  Preforms 
High  Strength  Molding  Compounds 
Liminated  Phe’'3'ics 


SPECIALTY  FIBRE  PRODUCTS 
ELECTRICAL  INSULATING  BOARDS  AND  PAPERS 
DUROIDS  •  SHOE  PRODUCTS 


complete  FABRICATING  SERVICES 
ON  FIBROUS  MATERIALS  AND 
LAMINATED  PMENOLICS 


Rog«r»  ability  to  fobrkato  this  complex 
component  in  one  piece  saved  the  cus¬ 
tomer  the  problem  of  redesignin9  the 
part  and  complicating  assembly  with  five 
individual  pieces  of  insulation. 


BKDW  N  BRCK  KMFYI  R  rt-qulrcd  a  di-«'p  drjwn  and  shaiied 
tihcouk  insulaiinic  pan.  ti  had  htt-n  dt'M);nt'd  lt>  oiscr  a  Mctl 
MipiHirl  housing  for  a  tiinmiulalor.  The  sirri  housinK  is  used  to 
hold  a  radial  molded  lommuiatur  for  the  neul)  designed  "l)>na- 
Line  ’  brush-lifting  motor. 

Ihe  problem  was  to  find  a  material  ssiih  the  required  eleitriial 
and  phvsiial  eharaiteristiis  and  a  fabrii.itor  capable  of  forming 
and  shaping  the  part  to  design  recpiircments.  Rogers  filled  the  bill 
on  both  counts.  Dl'ROlO,  a  new  Rogers  material  similar  in  elec- 
irical  properties  to  sulcani/ed  fibre,  made  the  part  tcossible.  It 
could  be  drawn  to  the  required  depth  —  a  sirtual  im|cossibility 
with  any  other  hhrous  sheet  material  Our  Fabricating  Dicision's 
skill  and  exi-ierirnce  met  the  challenge  of  producing  this  intricate 
piece  with  economy  and  s|>eecL 


You  can  apply  this  same  high  order  of  fabricating  efficiency  to 
your  requirements  for  fibrous  or  laminated  phenolic  parts.  Out 
range  of  high  quality  materials,  our  specialired  knowledge,  skills 
and  facilities  will  SAVE.  YOU  MONEY  —  AND  GET  THE  JOB 
DO.NE. 


fobcKotin^ 


FABRICATING  DIVISION,  DEPT.  E 

ROGERS  CORPORATION 

GOODYEAR,  CONNECTICUT 
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ASAUXi  t>C 


rPiOOCR 

SfONAL 


Man  in  work  timilar  to  yourt  hova  tutcattfully  appliad  our  Cotkoda, 
Ray  tubat,  otcillotcopat  and  tcopa  ompliflart  in  tatting,  production 
and  ratoarch  capocitiat  whara  tuch  aquipmant  wot  navar  practical 

balora 


In  othar  inttancat  our  producit  hova  raplocad  latt  totitfoclory  aquip- 
mant,  doing  tha  |ob  with  graatai  tpaad  and  accuracy  than  wot  pottibla 
pravioutly 

Yau  con  banafit  from  our  dovolopmont  program  which  it  loading 
induttry  to  now  productt,  now  rafinamantt  in  aiitting  productt,  now 
rataarch  mathodt  and  tachniquat 


Drop  ut  a  lino  Wa'II  ba  glod  to  tand  you  full  information  or  talk  ovor 
your  tpaciRc  naadt  If  you  ora  plonning  to  ottand  tha  IRE  Convantion 
in  Now  York,  drop  in  to  too  ut  at  bootht  *274  and  275 

All  tcopat  illuttratad  omplay  fiva  inch  flat-foco  tubat 


electronic  tube  corporation 


THI  lllCTtON  AIT 


wan  necesnary  to  find  .■iom**  aolution 
.tince.  within  a  few  hount  after  ad¬ 
justment.  the  photojrraph.s  taken 
would  invariably  cover  sli(?htly 
more  or  slitrhtly  less  than  the  single 
frame  reijuired.  resulting  in  unde¬ 
sirable  bandintr  a.s  illu.strated  in 
Fitf.  1.  To  overcome  this  defect  in 
the  phototrraph  it  is  necessary  that 
the  on  fH-riod  of  the  picture,  initi¬ 
ated  at  any  time  during  a  triven 
frame,  extend  to  exactly  the  eMuiva- 
lent  point  in  the  succeedintr  frame. 


Circuit  /ifttiilM 

The  circuit,  which  was  evolved 
from  various  desitrns  and  selected 
as  the  simplest  satisfactory  solu¬ 
tion,  comprises  a  sinple-shot  multi¬ 
vibrator  whose  pulse  width  is  a 
function  of  jrrid  bias,  and  an  ana- 
huf  counter  circuit  whose  output 
voltajfe  is  proportional  to  the  input 
frequency,  in  this  case  the  tele¬ 
vision  frame  freiiuency.  Figure  2 
shows  a  block  diagram  of  the 
svstem. 


’Ut  v^seaT 
«tcf  vt^i. 


FIG.  2  lor  qatinq  ono  framo  ol 

a  rocoiTtr  whoso  vortical 

•canninq  Iroquoncy  la  not  constant 


The  television  pickup  feeds  both 
video  and  sync  siirnals  to  the  re¬ 
ceiver.  The  siKnal  selector  is  used 
to  derive  a  triprfrer  pip  from  the 
event  which  is  fed  to  the  variable- 
pulse  multivibrator  where  it  initi¬ 
ates  the  picture  Ratinft  pulse.  The 
analog  counter  is  the  control  circuit 
for  the  multivibrator,  and  makes 
the  multivibrator  pulse  vary  in 
width  to  compensate  for  the  drift 
of  the  frame  frequency  of  the  tele¬ 
vision  system. 

Figure  3  shows  the  complete 
schematic  of  the  multivibrator  and 
counter.  To  the  counter  circuit  is 
fed  a  portion  of  the  output  of  the 
vertical  oscillator.  The  counter  pro¬ 
duces  a  voltage  proportional  to  the 
frequency  of  the  vertical  oscillator. 
.\  negative  counter  was  used  in  this 
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MYCALEX  410 

COMMUTATORS 
IN  CONTINUOUS  OPERATION 
For  600  HOURS 


Sets  astonishing  high  operational 
record  for  telemetering  commutator 
used  on  aeronautical  research  proj¬ 
ects  . . .  MYCALEX  410  only  insula¬ 
tion  to  fill  exacting  requirements. 

To  December  1,  1949  more  than  600  hours 
of  maintenance  free/  high  speed,  clean  sig¬ 
nal  telemetering  commutator  performance 
has  been  logged  on  MYCALEX  410  Units  . .  . 
Experience  indicated  four  hours  was  opti¬ 
mistic  . .  .  specifications  hoped  for  ten  hours 
. . .  and  the  challenging  problem  was  solved 
by  MYCALEX  410  molded  insulation. 


SPECIFICATIONS  TO  BE  MET  IN  PRODUCING  MYCALEX  410  MOLDED 
INSULATION  COMMUTATORS  FOR  TELEMETERING 

0  0.  2  996"  -f  .000  -  .002  •  Location  of  3  slip  rin|s  and  the  3  contact 
arrays  from  the  center  has  a  total  tolerance  of  ’  .001 .  •  Contact  spKinf 
6*  apart  1  minute.  •  Partinf  line  thicknesses  on  insulation  body  arc 
■f  002  -  .000  •  Concentricity  between  ball  bearint  bushini  and  0.0. 
.0015.  •  Assembly  heifht  from  face  of  slip  rinfs  and  contacts  to  Mycalci 
410  has  tolerance  of  +  002  -  .000.  •  Every  contact  must  be  tested  from 
its  neithbor  contact  for  infinity  on  a  500  volt  meuer  •  Plate  ambient 
-  20’  C.  to  +  100°  C.  •  Plate  to  operate  at  95%  humidity  must  net  warp, 
crack,  chanfe  in  dielectric  constant  or  resistivity  •  Contacts  to  resist  hifh 
temperatures  and  must  not  loosen  when  repeatedly  heated  by  solderini  • 
Solderini  required  to  withstand  and  operate  under  a  50  G  acceleration 


SPECIFY  MYCALEX  410  for  Low  Dielectric  lots.  .  .  .  High  Dielectric 
strength.  , . .  High  Arc  Resistance. . . .  Stability  over  wide  Humidity 
and  Temperature  Changes.  .  .  .  Resistance  ta  High  Temperatures. 
. . .  Mechanical  Precision. . . .  Mechanical  Strength. . . .  Metal  Inserts 
Molded  in  Place.  .  .  .  Minimum  Service  Expense.  .  .  .  Cooperation 
of  MYCALEX  Engineering  Staff. 


Illuitrwt.d  or.  top  and  bottom  views  of  tho  MYCALEX 
410  moMod  Insulotioa  commutators  momifoctwrod  to 
tho  spoclflcatlons  of  Roymond  Roson  inginoorlng  Prod¬ 
ucts,  Inc.,  for  Air  Nlaterial  Commond,  Navy  tolomotoring 
proiocts,  and  olhor  govommont  ogonclos.  Theso  com¬ 
mutators  are  procision  Inioctlon  moWod  with  101  or 
110  contacts  and  3  slip  rings  all  of  coin  silver. 


MYCALEX  410  molded  Insulation  is  designed  to  moot 
the  most  exacting  requirements  of  oil  typos  of  high 
frequency  circuits.  Difficult,  involved  and  lots  com¬ 
plicated  Insulation  problems  ore  being  solved  by 
MYCALEX  410  melded  insulotlen  .  . .  the  exchislvo  for¬ 
mulation  of  MYCALEX  CORP.  OF  AAURKA  ...  our 
engineering  stoH  Is  at  your  service. 


MYCALEX  CORP.  OF  AMERICA 

“Owners  cf  'MYCALEX'  .•ofenfs" 

Ham  end  Cwwrel  OAcet.  CLIFTON,  N  J.  FaKutive  Om<es.  M  ■OCREffllEt  PLAZA,  NEW  YORX  JO,  N  Y. 

Visit  the  Mycalex  exhibit  at  the  1950  IRE  SHOW,  Booth  83. 
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CONTINUOUS  ACTION 


P£aju>-  variable  speed 


mt  CM  ACRO 


THi  IlfCTION  ART 


New 
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120.000 


00(1^ 


‘OUTPUT 


FIG.  )  Vertical  pcannino  tr^qupncy 
voriotioa  from  39  to  49  cps  will  qWp  a 
polta^p  choo9«  ol  —2.$  Tolts  lor  con 
iroUinq  qotinq  flmo 


from  30  to  200 
•troko*  por  minute 


case  so  that  an  increase  in  fre¬ 
quency  causes  a  drop  in  averajte 
plate  current  of  I’..  Thus  the  output 
voltage  drops  with  an  increase  in 
fre<)uency.  F'or  the  tyjK?  of  control¬ 
lable  multivibratt)r  selected,  this 
effect  was  necessary  so  that  the 
tiulse  width  would  decrease  with  an 
increase  in  freijuency.  h'or  cases 
where  an  increase  in  fretpiency 
must  trive  a  wider  output  jiulse,  a 
positive  counter  circuit  may  be 
useil. 

Countfr  Iteniffii 

In  the  desijrn  of  the  counter  cir¬ 
cuit.  whether  positive  or  nejrative. 
the  time  cimstant  R  (’,  »  1  /  where 
f  is  the  fretpiency  to  l)e  measured, 
and  (’,  >  (\  with  (\  beinir  kept  very 
small. 

The  tl-c  output  voltayc  of  the 
counter  is  eijual  to; 

/  1  \ 
i-t/ZiV’,  V 

when*  A’,  is  the  peak  applied  Volt¬ 
aire  atul  f  the  frei|uency.  and  RiX\ 
and  i\  are  as  shown  in  the  sche¬ 
matic  of  Fi>r. 

For  the  values  shown  in  Fijr.  3 
a  variation  from  cycles  iH*r 
stvond  to  4l>  cps  will  irive  a  vollajre 
chanK^  of  2.5  volts. 

The  multivibrator  was  so  de- 
sijrned  that  for  a  chaiifre  of  —2.5 
volts  on  the  control  jrrid  the  output 
pulse  of  the  multivibrator  decreases 
from  25.380  microseconds  to  21.300 
microseconds.  This  compares  fairly 
well  with  the  re<juirement  of  25.040 
microseconds  for  39  cps.  and  21,740 


Wlif*n  v<Hi  MM*  iIm*  rmuirkAblr  npi^isi  arwl  at'^niracv  of  th«*  ih'w  Hi  Acto 
Pll\S  h'ltSlIKAIi  in  IIm*  proftmiMm  4>f  mntiU  iMrtA  and  you 

will  )i»in  I  1m*  mounting  dMirui*  <»f  Ap|>rovAl  tliM  venuitile  unit  in 
rvHviviiif  l'«>tMiMi«*r  tlMw  iManta 

1  CONTINUOUS  SHIARINO  ACTION  iw>  rliitcli  tot*n|(ii|tt*  amarvel- 

ou«  tiiiM*  M«tvt*r'  h««rdiiiK  drterminMi  nltraring  niM'tMl 

2  VARIAUf  seilO  <*iiltinK  t'y«'W  quk'klv  w‘t  at  it|M*fd  of  inaKimum 
rITii  M'lM  V  ft»r  MMt  h  i*lM*«niiK  o|M*rMt»i>n. 

9.  lASi  Of  oeiRATION  with  n»rrt*i‘t  oittinK  NtM****!  on  each  job, 
fntiAue  u»  r»*ducr«l.  Mt'x'uracy  priMlucli(»n  wwim. 

4  SINOli  STROK!  SHfARING  iKm  anfHv  rlulch  alkma 

tttriike'*  o|ieratioii  fur  p»lm  lliat  d«*  iMit  I«*imI  tlu'inaelvtw  to 
emUmuooN  alM*<irinK 

lleganlltvw  of  larier  rM|M«i'itv  nlM*ani  whit  h  mav  now  he  in  une. 
any  luiiiit  doing  high  prei  iMion  MlM^aring  on  Min^dler  p«4rta  can 

not  attord  t4»  Tm>  witiMiiit  tlie  Ih  .\t  ko  P«»WKKaHKAK.  I'hM  pre 
ciMioti  nui4  hint*  la  avniUhle  in  I'J*  and  *4*  alieanng  widilia  with 
caiMii'ltv  for  in  gauge  alieet  Aleel.  Aba*  offeretl  in 
ptaiwlard  ino«lrl  with  aingU*  M(it««*<l 

S«n^  f*f  40|mm"DII  lISS  0UPilCAT1NO*'c«fDlM  giving  ^ 
fulldelaiUion  I  h  A^ n»  PowerwlM*ar». nUat ol lM*r  r>i  Aero  ^ 

PretiMHtn  MA«hiiM*«  aa  illualrttled  lit'low  aim!  ofTen*d 
in  a  wkU*  r<ing«>  t»f  nixeii. 

I*n>n«>un4^l  "|)IK  Af'KRfT" 


/  oniiiimmmftto. 
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DO  rou  HAVi  out 
NIW  AUUniN  ON  nut 

It  conuini  helpful  dcaign  data 
on  Tibration  control,  plua  more 
information  on  the  line  of  MB 
Ezcitera.  Write  for  your  copy 
today.  Aak  for  bulletin  No.  4 10-GS. 


MANUFACTURING  COMPANY,  Inc. 

1060  State  St.,  New  Haven  II,  Cenn. 
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It  PAIfS  to  work  with 
an  MB  Vibration  Exciter 


You  can  save  time,  eliminate  tedious  calculations,  and  improve  your 
product  with  the  help  of  an  MB  electromaipietic  shaker.  Note  how 
these  benefits  add  up  in  the  following  typical  applications- just 
three  of  many  uses  for  this  quality-control  and  research  “tool.” 


aosii  M  viisaTion  ixciTtt  o*i^.w>  s 

f•rc•  horn  70  1.000  c.p  i.« 

wMbi*  20.000  c.p.B. 


INDCFATWMU  FRTICHE  TESTC*  -  Here 
is  the  endurance  tester  to  show  up 
quickly  those  faults  which  often  re¬ 
sult  in  failures  under  dynamic 
stresses.  Why  risk  trouble  reports? 
You  can  shake  such  parts  as  axles, 
brackets,  complete  assemblies,  hous¬ 
ings,  castings  and  make  improve¬ 
ments  before  full  scale  production  - 
before  the  remedy  becomes  costly. 

NOttI  LOCATER  —  Operating  silently, 
the  MB  Exciter  reveals  sources  of 
noise  in  equipment  of  all  types.  Be¬ 
cause  you  >'an  “scan”  a  product's 
operating  frequency  range,  you  can 
put  your  finger  right  on  resonant 


trouble  areas.  Less  noise  means 
more  customer  satisfaction. 

SHARE  OUT  THE  “BU6S"-  Electrical  and 
sensitive  components  can  be 
checked  for  ability  to  withstand 
severe  vibratory  service  conditions. 
Reproduce  the  effect  of  years  of 
vibration  on  your  product  within 
hours.' 

You’ll  find  MB  Vibration  Exciters 
at  work  for  many  leading  compan¬ 
ies  recognized  for  the  quality  of 
their  engineering.  Would  you  like  to 
know  how  to  apply  one  to  your  ou'n 
problems?  An  MB  engineer  will  be 
glad  to  show  you  without  obligation. 
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TELEVISION  coils! 

J 


DKPKM)  ON  I.KWIS  SPHING  KNCMNKKKS 

to  k«T|»  alirtM't  of  llie  latest  (leK-vopnients  in  tele¬ 
vision  toil  (le-i^n  and  applieation.  New  and  ini- 
proxeii  t>pe->  inrliidin^  doidde  roils  willi  four 
leads,  iinils  w  itii  eoiU  eeinented  to  I’eramie  resistors 
and  other  elioke.  eoiitaet,  hand-tiining  and  ehannel 
eoiU  siieli  as  slmwii  alstve  are  Ix'ing  tnass-prodiieed 
liy  I.ewis  for  leading  I  V  niamifaeturers. 

'lake  .idv.int.ige  of  the  iip-to-the-niinute  know¬ 
how,  l•\|M•rl«‘Mee  anil  facilities  of  I.ewis  to  help 
design  ,ind  produce  tele\ision  coils  to  your  sjM'ci- 
ficatioiis.  ^ouMI  appreciate  the  edicieney,  prompt 
delnery  and  economy  in  which  I.ewis  will  satisfy 
your  demands. 

There  is  a  I.ewis  Kngineer  near  you  who  will 
welcome  the  op|>ortunity  to  chtvk  your  reipiire- 
inents  and  ipiote  deli\ery  and  price.  Call  or  write 
Us  todav  without  oldigation. 


LEWIS  SPRING  &  MANUFACTURING  COMPANY 

26S6  West  North  Avenue,  Chicago  47,  Illinois 


•  rtICISION 


S$PRINC$ 


INI  eiNIIT  ll«MT  IPBINOS  AND  WieifOtMU  Of  IVItV  TTM  AND  MATItlAi 


micTosecond.s  for  46  cps. 

Since  the  counter  is  sensitive  to 
amplitude  as  well  as  frequency,  it 
I  is  important  that  the  input  to  the 
counter  tie  limited  to  constant  am¬ 
plitude  signals.  Where  amplitude 
i  variation  is  anticipated,  a  limiter 
'  stage  should  be  placed  ahead  of  the 
I  counter. 

^  \  olluge 

KcfCiilutor 

By  ('IIAKU.S  K.  Ukeen 

r  S  .\arw  tClrvtritntC)* 

*SnH  In*  ifo,  Cnlt/orHut 

,  A  iu:ori.ATO»  powm  si'ppia  has 
been  designed  with  a  continuously 
variable  voltage  output  over  the 
range  from  3.5  to  3(H)  volts  at  full 
rated  current  of  3(K)  ma,  up  to  5<M1 
Volts  with  limited  current. 

.A  standard  full-wave  rectifier 
using  two  5V4’s  with  cajiacitor  in¬ 
put  supplies  4H0  volts  to  the  four 
I  H07's  in  parallel  that  serve  as  the 
control  tube.  The.se  four  tubes  limit 
the  voltage  obtained  in  the  output. 
A  single  6.A('7  o|»erate<l  lielow 
ground  serves  as  a  d-c  amplifier 
that  is  capable  of  swinging  the  grid 
of  the  control  tube  over  the  wide 
range  required  to  maintain  con¬ 
stant  output  voltage. 


Contrul  Tube  A’t </«ir»-i»icnfit 

The  amount  of  energy  the  control 
tube  must  dissipate  is  important  in 


FIG.  I  Schematic  diaqram  ol  Toltoq* 
requlotor  capable  ol  proeidinq  eol. 
aqee  Itom  3.S  to  ai  hiqh  as  SOO  volts. 
Unregulated  voltage  is  supplied  by 
standard  circuits,  not  shown 
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ELECTRONIC 
TUBES  and 
EQUIPMENT 


Chathom  aUo  dmiqns,  davalop*  and  manuloctaraa  Dae- 
traalc  Equipmant  to  aaocl  cuatomar  apaclilcatloaa.  Inqnlriaa 
raqarding  thla  tarrica  ora  invilad. 

LOOK  FOR  US  AT  THE  RE  SHOW 
BOOTHS  120  and  121 


CHATHAM  2021  THYRATRON 


A  Xenon  hlled  shield  grid  thyratron  for  grid  con- 
trollod  rectiher  servicn  Permits  use  of  high  resist¬ 
ance  in  the  grid  circuit  Heater  6  3  volts  6  amp.  . . . 
Inverse  peak  plate  voltage  1300  volts,  100  ma 
overage  plate  current. 


CHATHAM  5594  THYRATRON 


Xenon  hlled  thyratron  Operates  through  ambient 
temperatures  from  — SS*  C  to  •  90*  C  without 
. ,  auxiliary  equipment  to  maintain  bulb  tempera- 
ture  Fil.  2  S  volts.  S  0  amperes  . . .  Peak  inverse 
5000  volts,  anode  current  0.5  amps  average,  2.0 
amps.  peak. 


CHATHAM  884  THYRATRON 


An  Argon  hlled  thyratron  for  use  as  a  sweep  cir¬ 
cuit  oscillator  in  cathode  ray  tube  circuits  Stable 
oscillator.  Heater  6  3  volts.  0  6  amp  . .  .  Peak  for¬ 
ward  plate  voltage  300  volts.  75  ma.  average  plate 
current. 


CHATHAM  1B46  REGULATOR 


A  cold  cathode  glow  discharge  tube  designed  for 
voltage  stability.  D  C  operating  voltage  82  volts 
— operating  current  range  1  to  2  mAdc. 


CHATHAM  4B32  RECTIFIER 


A  rugged  half  wave  Xenon  hlled  rectiher  Oper¬ 
ates  in  any  position  throughout  an  ambient  tem¬ 
perature  range  of  — 75'  C  to  t  90*  C  Fil  5  volts, 
7  5  amp  .  Inverse  peak  anode  voltage  10,000 
volts.  1  25  amp.  average  anode  current. 


CHATHAM  866-A  RECTIFIER 


A  rugged  hall  wave  Mercury  Vapor  rectifier  to 
V  .  withstand  high  peak  inverse  voltages  Heavy  duty 
hlament.  Fil.  2  5  volts.  5  0  amp. ...  Peak  inverse 
JLa  anode  voltage  10,000  volts,  .25  amp  average 
H  anode  current. 


CHATHAM  1B3GT  RECTIFIER 


High  voltage  vacuum  rectiher  lor  Television  and 
similar  applications  Low  hlament  power  permits 
efficient  operation  from  R  F  supply.  Filament  I  25 
volts.  200  ma.  .  .  .  Inverse  peak  plate  voltage 
30,000  volts,  2  ma  average  plate  current,  17  ma. 
maximum  plate  current. 


CHATHAM  3B28  RECTIFIER 


This  rugged  half  wave  Xenon  hlled  rectiher  will 
operate  in  any  position  and  throughout  an  am¬ 
bient  temperature  range  of  — 75*  C  to  •  90*  C  Fil. 
2  5  volts.  5  0  amp. . . .  Inverse  peak  anode  voltage 
10,000  volts,  .25  amp.  average  anode  current. 


1  CHATHAM  1Z2  RECTIFIER 


A  small  bulb  high  voltage  vacuum  ractliier.  Low 
cathode  heating  power  and  low  dialactric  losses 
make  tube  suitable  lot  radio  frequency  supply 
circuits.  Fil.  1.25  volts.  .265  amp.  .  ,  .  Inverse  peak 
plate  voltage  15.000  volts,  2  ma.  average  plate 
current,  10  ma.  peak  plate  current. 


;*  *  •  M"!  ’  *  ‘ 
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•  Pulse  life  test  equipment 
built  by  CHATHAM  checks 
receiver  type  tubes  under 
pulse  operating  conditions. 


CUSTOM  BUILT 

ELECTRONIC  EQUIPMENT 

CHATHAM  specializes  in  the  development, 
design,  and  construction  of  custom-built  elec¬ 
tronic  equipment  to  exactly  meet  customers* 
requirements.  Our  capable  staff  of  engineers 
will  furnish  prompt  estimates  or,  if  desired,  will 
call  to  discuss  your  problem  personally.  Call 
or  write  today  for  complete  information. 

Write  today  for  the  informative  CHATHAM 
catalog.  For  free  copy  address  requests  on 
company  letterhead  —  no  obligation. 


e  5  Megawatts  radar  modu¬ 
lator  built  by  CHATHAM  to 
rigid  government  standards. 


CHATHAM  ELECTROHICS  *  IHC 


475  WASHINGTON  STREET,  NEWARK  2,  NEW  JERSEY 
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THE  SUPERIOR  ELECTRIC  COMPANY 
HAS  A  STABILINE  FOR  YOUR  NEEDS 

It  )«)u’ri'  liHtkiiiK  f»>r  clcpfiulablc  auttinidcic  v<»ltaj{e  regu- 
laiion,  iiiM'Migatc  SIAHII.INH  lirM.  ^oull  sa\t;  lime 
ami  money  —  you'll  get  longer  M.r\iic  through  Intler 
ilesign  ami  ti>nMrin.lion  —  you  II  get  |H;rform.inie  ami 
o|H-raiing  iharatic'riMi<.s  as  adseriised. 


AVAILABLE  IN  2  TYPES 

^I  .Mtll  JNI  l\p('ll  It  in^ianijnrimt  anti 
iiiiiiplrulv  rlriUitnu  in  aiiittn  Kerpt 
iiui|Hil  tnlUKt  It!  wilhin  <0  1‘,  of  prr 
tci  tahir  rricartllrtt  of  ttuir  line  tana 
OiMit,  lo  wiiliin  ♦0  1S‘'i  rrK*r>llctt  of 
load  lurrcni  or  potter  faiior  ifiangt-t 
Vtatrlorni  ilitioriion  xrirr  cxtrt-ilt  t'l 
M.MtIt  INI  rt|x'  If  It  atailahir  in  lahi 
ncl  or  ratit  niooniini;  lOtHlrlt  in  nunicr 
out  raiiiiK' 


TYPf  If 
PORTABlf 


SIMIIIINI  l>pe  EM  ( tlci iroiiinhani- 
tal)  Icacurct  zero  ttatclorni  ilitioriion. 
intcntiiitiiv  to  magnitiulr  and  potter  tai¬ 
lor  of  load,  no  effeil  on  titieni  |iower 
laiior,  no  iriiital  ad|utinienlt  l(  it  atail- 
al'le  in  output  ratingt  up  to  li*>  K\'A  — 
lor  tinclc  and  lor  S  |*hatr  o|Hralion. 


M  AIIIIINI'  I>1H'  II  ami  FM  (xrform  as  ail\eriix.il”. 
l  ath  ami  every  .M  AHll  INI  .Atiioin.iiii  Voli.ige  Kegula- 
lor  tv  intjHitetl  ami  UMetl  to  the  most  rigul  sjxi ifiiationv 
It  —  alter  you  purth.ix’  a  nunlel  of  cither  ty|X‘  —  you 
xoulil  like  a  ittpy  *>1  the  inv|xxtion  ami  test  rejtort,  write 
us  ami  a  lull  rejtort  will  he  x-nt  |troin|Mly. 


WtITI  Ut  TODAY  TOR  fUlTHIR  DETAUS  ON  THE  STABIIINES 


403  Maadaw  Sr.. 
BRISTOl 
CONN 


m  SUPERIOR  ELECTRIC  co. 

itifTot,  (ONNicricir 


Mltnil  TMMI  TBNCnMtB  •YKTMI  •  C  PIMI  Sffin  •raBEH  TVtWI  KMtTK 


obtaining  low-voltage,  highx’urrent 
operation.  It  is  calculated  by  uaing 
the  highe.it  voltage  drop  and  the 
largest  current  through  the  tube. 
In  this  jiarticular  supply  the  largest 
voltage  drop  used  is  about  470  volts 
and  the  greatest  current  is  0..'1  amp. 
The  four  807  tubes  must  therefore 
dissipate  ajiproximately  140  watts. 

Since  the  highest  output  voltage 
occurs  when  the  tube  voltage  drop 
is  lowe.st,  the  internal  resi.stance 
must  be  kept  a  minimum.  The 
double  nHjuirements  of  high  heat 
dis.sijiation  and  low  internal  resist¬ 
ance  are  most  economically  met  by 
using  tubes  in  parallel  rather  than 
by  using  one  large  tube  having  suf¬ 
ficiently  low  internal  resistance. 
The  807  tube  was  chosen  liecause  it 
will  dissipate  35  watts  without 
overheating.  Four  807’s  in  parallel 
wull  handle  the  required  140  watts 
and  will  have  only  one-fourth  the 
resistance  of  a  single  tube. 

To  obtain  cut-off  on  the  control 
tulle,  the  regulating  tulie  acting  as 
a  d-c  amplifier  is  ojierated  some¬ 
what  below  ground.  A  negative 
[wtential  for  the  d-c  amplifier  is  ob- 
tainwl  from  a  power  transformer 
and  half-wave  rectifier  and  regii- 
lateil  with  the  VK  tubes.  The  oper¬ 
ating  voltages  for  the  cathinle  and 
■screen  of  the  6AC7  are  taken  from 
this  bias  supply,  and  plate  voltage 
is  obtaintsi  from  the  unregulated 
main  jiositive  sujiply.  The  control 
grid  is  made  variable  from  —3  to 
—  5  volts  with  resptvt  to  its  cathode 
by  operating  on  a  bleeder  from  the 
regulated  output  voltage  to  the  neg¬ 
ative  supiply  voltage.  The  grid  po¬ 
tential  of  the  6A('7  decreases  with 
increasing  load  on  the  jiower  sup- 
jily.  thereby  cutting  off  the  jilate 
current  and  raising  the  jilate  jxi- 
tential.  Since  the  plate  of  the  0AC7 
and  the  grids  of  the  8t>7’s  are  con- 
nei  ted  together,  the  807  grids  lie- 
come  more  piositive  and  build  up  the 
outimt  voltage  again. 

Hiyh  Voltngr  Limit 

The  ma.ximum  output  voltage  of 
this  tyjH*  of  supply  is  the  .same  as 
the  safe  maximum  voltage  that  may 
be  used  on  the  control  tulies,  since 
at  low  output  voltage  nearly  all  of 
the  jiotential  drop  in  the  system  is 
across  the.se  tulies.  If  it  is  desired 
to  obtain  a  higher  output  voltage 
than  the  480- volt  example  all  that 
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How  do  users  like  Ciencral  Electric ’s  new  all-purpose 
insulating  varnish  G-E  9574? 

Here's  a  statement  from  J.  E.  Hughes,  owner  of  the 
J.  E.  Hughes  Electric  Company.  Columbus.  Ohu>. 

"We  have  fouml  from  test  and  practical  experience 
that  General  Electric  general-purpose  varnish  9S74 
is  tops  for  oar  vxork.’’ 

Mr.  Hughes  knows  what  he  is  talkin»  about.  He  has  been 

c  c 

in  the  business  of  motor  repair  and  rew  inding  in  Columbus 
for  thirtv-three  years. 


J.  L  Hughes 


V.574  KKift  ru  fllrnl 
rrtulis  on  all  lypr%  ol 
voth  except  extra-hteh~\peed 
urmatutet.  It  U  one  o) 

(I  f.'.’i  complete  line 
of  electrit  al  oixtilutinx 
mnteruilf,  including 
aJhexives,  weditei,  cements, 
compounds,  cords  and 
l»  ines,  sleextntt,  nire 
enamels,  mica,  papers  and 
tihers,  permaftls,  tapes, 
tuhtne,  sarntshed  cloths, 
and  tarnishes 


On*  varnish  you  can  depend  on  for  At  I,*  jot>s. 
A  Combination  of  elecirical.  chemical  and  nu.*- 
chanical  properties  formerly  found  only  in 
special-purpose  varnishes. 

Eotior  Handling:  I  ow  baking  temperature;  deep 
penetr.itionisimplethinningwith  petroleum  spirits. 


SIND  roa  ■UliniNI  if  you  haven't  yet  tried  (i-K  9S74. 
get  in  touch  with  your  local  G-E  Distributor,  or  write 
for  our  new  bullelin  to  Sectum  Kl.  (  heniical  IX-partment, 
(tcneral  Electric  Company.  Pillsficld.  Massachusetts. 


ELECTRIC  / 
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■  *4tM**«  twn*  in*i 

hi*  Half  t*>*l  (W  harxlta*  t 
into  t>isi  •  ur  I*  no  mattai 
llatll  fof  r*>b«  «ir  a*  •^parata 
»tv*r«  and  atarwlar*!  ■ii** 


<1*  rapid  rtrrull 
ran>  ••  r«>ni|>an 
itfnntant  Mima 


lur*  aiMt  h*av«  duty 


i>t>*ral*d  In  trami>*d  -itaatii 
inc  -  ori*nt«  unti  to  ft«M  k*t 
kng  ur  t>*n«1ifig  ptna 


MODERN  ELECTRONIC  DESIGN  MEANS 

PLUG-IN  UNIT  Construction 

With  b«iK  ■(  Haiti — that  | 

rtaf  ta,  iliTa-ia,  lach-ia,  htaah  I 
awat  aaiti|r — ta  that  aUctraaK  ^ 

•aaiamaat  ii  laitaatfy  accatiihia — 
raa4y  fat  ra^  chacht,  tarviciaf. 
aar  Halt  tatlaaaataat.  I 

Mofa  and  moia  anginaait  ara  lindlnq 
that  plug  in  unit  conalfuction  M  (ha 
lypa  of  daoiqa  that  mokaa  many  of 
■ha  naw  complai  alartiooic  pio|acta 
lanatbla  to  oparala  and  mainiain  It  a 
olao  lacoqniMd  (hot  plug  in.  unit  ptin 
ripiaa  mnka  piaaani  alaOronic  aquip- 
manl  much  mota  practical  lor  wtdar 
■lanaral  uaa 

Up  lo  now  lhaia  haa  baan  no  ona  placa  whata  componanta  tpuci/Kally  daaiqnad 
lor  plug  in.  unit  construction  waia  avaitabla  To  qat  Ihia  typa  of  construction  it 
has  iiaan  nscaaaaiy  lot  anqlnaara  lo  daaiqn  and  hava  paita  custom  mcida  or  nn 
piovisa  with  standard  componanta  in  maka  ahilt  aiiunqamants 

Haia  at  Aldan  a  wa  ora  daalqninq  and  manuluctuiinq  components  lor  plug  in  unit 
ivnstructHMi  Wa  aia  aattinq  up  to  work  with  manulaclurais  on  as  many  ol  thaaa 
piofalsms  as  poasibla  Vary  frankly  much  ol  out  woik  is  still  in  tha  pilot  run 
akiqa  but.  In  ovaty  inalancs  ptotan  In  uaa  II  you  don  t  aaa  tha  anawai  lo 
your  problams  haia  lal  us  work  it  out  with  you. 


•#*«*t*d  « !•!■*»■  for  tuh*s  aiMt  P<uc  In 
Ufitt*  T*k*  irtRtmufii  of  •  (an 


At  lost— a  bata  spatlfkally  datiqncd 
for  plu9-ln  unitt. 

No  moro  broiitn  bottat,  bant  pint, 
“thortad"  circuits. 


.,-s  r. 

Mofr  wi.t  nuKe  rfMCLne«r«  h«v*  b«vn  urot- 
itmc  the  hMK  rirmrntt  ol  thetr  ctrcuit* 
tnto  rom{HM't.  raatly  rc>plMCMbl«  plu«-m 
units  Sime  th*  conventional  octal  and 
tuk>e  socket  leases  have  been  the  only 
rotti(Kinent  readily  avatlable,  they  have 
tteen  constantly  plagued  by  the  broken 
U«sses.  bent  lant.  and  ‘  shorted”  circuits 
caused  by  these  bases 

This  suggested  an  entirely  new  ap 
ptoac  h  aat  i>ec  essaty.  so  we  went  to  work 
with  some  ul  these  engineers  Out  of  this 
work  the  >l/cl*n-/V(inmf*rrhan^*af>/e  ptu4- 
m  has*  was  developed 

Pins  have  k»een  made  strottg  and  stubby 
for  long,  rugged  use  The  boas  is  elimi 
nated  entuely  Hlighl  lead  of  center  pins 
and  ls>s  atmg  rings  with  marker  in  the 
s(«  krt  allow  quick  lining  up  of  plug  m 
units  Further,  this  base  ts  su(>t)lwd  with 
i  to  1 1  contacts  — in  variable  |un  patterns 
—  so  that  even  where  the  same  number  of 
rontacts  are  used,  the  pin  layout  may  be 
varied  so  only  the  correct  unit  will  mount 
m  Its  profter  soc  krt  Pin  patterns  ran  even 
Iw  selec-ted  to  laolate  critical  voltages  or 
signals 

■r  ilutjn!!' 


Write  today  for  literature  and  samples 
t..et  Alden  work  with  you  on  vour  com- 
iwkomts  for  pfug  in.  unil  consfrurrion 


THC  ILICTRON  AIT 


W'rifa  for  naw  hooA/af  on  '‘Coniponanft  for  Plug  in  I'rut  Conafrinfron** 

Visft  a«  St  Feats  M  st  tlie  I  It  I  thSen  HaerS 

ALDEN  PRODUCTS  CO. 


FIG.  2— Voliaq*  raqulolot  chassU  and 
ramot*  control  panol  (loft)  showinq 
lour  107  control  tub**.  (ACT  roqulator 
tub*  and  two  mlnloturo  OA2  roqula 
Ion  tor  tho  noqallvo  tACT  aupply 

is  required  is  an  adequate  supply 
tran.sformer.  If  a  higher  current  i.s 
desired,  another  tube  may  be  in¬ 
serted  in  parallel,  providing  the 
tran.sformer  and  choke  have  the  re¬ 
quired  ratings. 

I'nder  pulse  conditions  it  is  ad¬ 
vantageous  to  know  the  internal  im¬ 
pedance  of  the  pttwer  supply  and  to 
determine  variation  in  the  supply 
voltage.  This  supply  has  a  mea.s- 
ured  internal  impedance  of  8  ohms 
for  loads  requiring  less  than  .'tOO 
volts  at  300  ma,  and  reaches  a  max¬ 
imum  of  12  ohms  for  higher 
voltages  and  less  current.  This 
low  impedance  results  from  the  use 
of  the  high-gain  d-c  amplifier  .stage. 

Control 

To  facilitate  the  use  of  the  in¬ 
strument.  the  voltage  control  and 
switches  ran  he  placed  in  a  shielded 
cimtainer  remote  from  the  unit. 
The  H  •  and  grid  wires  of  the  d-o 
amplifier  that  run  to  the  control 
panel  must  he  shielded  to  prevent 
pickup  and  amplification  of  signals. 

F'ew  parts  are  retjuired  in  addi¬ 
tion  to  those  employed  in  standard 
regulated  power  supplies.  Many 
conventional  regulated  power  sup¬ 
plies  can  lie  altered  without  much 
dilficulty  to  extend  their  lower  limit 
in  this  way.  The  author  wishes  to 
at  knowledge  the  assistance  of  G.  A. 
(’nates  of  this  laboratory,  who  con¬ 
structed  the  first  model  and  whose 
exiH'ri mentation  developed  optimum 
operating  condition.s  for  this  unit. 

\-Ka>  Mirro«.ro|>c 

X-RAY  IMACF.s  have  been  magnified 
by  liX)  iliameters  (10  diameters  by 
electron  optics,  and  10  by  photo¬ 
graphic  means  1  in  a  microscope  an¬ 
nounced  recently  by  the  General 
P'lwtric  Company.  The  resulting 
enlargements,  produced  under  lab- 
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Label  it  permanently  and  attractively » . . 


SAMPLE  MONEL  NAME  PLATE 

To  holp  you  viiualiio  your  own  name 
plate  in  MONtL,  a  sample  will  be 
sent  free  upon  request. 


THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 

67  Wall  Street,  New  York  S,  N.  V,  *H.f  I'  S  Pu  off 


Your  name  plate  may  be  essential  to  your 
product,  or  merely  decorative . . .  but  it  is  never 
unimportant. 

If  it  is  to  be  worth  the  cost  of  affixing  it.  your 
name  plate  should  stay  legible  and  attractive  for  the 
useful  life  of  your  product.  For  it  is.  after  ail,  your 
company’s  signature  ...  as  important  as  your  letter¬ 
head  or  your  trade  mark  design. 

That  is  why  so  many  leading  concerns  are  mak¬ 
ing  their  name  plates  of  MONEL*.  This  gleaming, 
silvery  INCO  Nickel  alloy  is  rustproof,  corrosion 
resistant,  with  strength  and  hardness  exceeding  that 
of  structural  steel. 

MONEL  takes  a  mirror  polish,  and  because  of 
its  superior  hardness,  has  excellent  resistance  to 
abrasion.  MONEL’s  high  resistance  to  oxidation  and 
corrosion  recommends  it  particularly  where  heat, 
moisture,  and  corrosive  atmospheres  are  anticipated. 

In  addition  to  its  other  desirable  properties. 
MONEL  is  easy  to  etch  with  the  proper  solution . . . 
gives  fine  definition,  deep  and  sharp. 

For  further  information  about  MONEL  name 
plates,  including  sources  of  supply,  write  directly 
to  INCO.  Our  Technical  Service  Department  will 
gladly  furnish  full  instructions  for  etching  INCO 
Nickel  alloys. 


wM.  MONEL 


name 


MONEL 


..for  Minimum  Maintenance 


iMui .  M  ami 
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A  Complete  Line  of 


for  TV  Manufacturers 


T<>l'lnilrum«nt  hat  dvtigned  and  provided  the  production  test 
equipment  tor  many  ot  the  major  TV  manufacturers.  A  complete 
line  of  instruments  designed  to  be  unusually  critical  in  the  testing 
of  TV  receivers  is  ovailable  They  are  the  result  of  the  wide 
practical  experience  of  Tel-lnstrument  engineers  plus  a  complete 
understanding  of  the  production  problems  of  TV  manufacturing. 


Tol-fttstrumant  Co.tnc 

52  PATERSON  AVENUE  '  •  EAST  RUTHERFORD,  N.  J 


THf  ILiCTtON  AtT 


Cylmd*r  at  far  rlqht  housat  k  ray  teurcA 
lor  s  ray  ralcroscopo  copobU  ol  maqnt- 
licationi  up  to  100  diomotor* 


oratory  cunditiona,  are  clear  and 
sharp,  and  no  seriou.s  loas  of  detail 
ha.H  Wen  experienced. 

The  device  u.se.s  the  elei-tron 
micro.scope  principle,  hut  the 
samples  under  study  need  not  W  in 
a  hijfh  vacuum,  as  required  by  the 
rejrular  elt*ctron  microscope.  This 
presents  the  possibility  of  studyinj; 
livinii’  materials  at  much  hiyher 
matrnifications  than  ever  before. 

Objects  studied  to  date  have  been 
fine  mesh  .screens.  I’urpo.se  of  the 
studies  have  been  to  test  the  instru- 
^ment's  ability  to  reveal  small  de¬ 
tails.  and  the  results  have  Wen 
excellent. 


TYK  2120 

RT.riCTURE  SIGNAL  GENERATOR 


12  CHANNEL 

R.r.  SWEEP  GENERATOR 

InUndwd  lor  protit*  odiwttm«nt  ol 
■  f  h*ad  eitillofor  toilt  ond  R  f 
bond  pott  circvift.  fwU*  typ* 
morhwrt  at  pictur*  and  tOund 
corrt«r  fr*qu«nci*i  •ittnd  to  l«ro 
ttqnol  r«f*f«nc*  bat*  Im*.  Ac- 
cwrocy  of  fnark*rt  0.02%  of 
<orn*r  fr*qM*ncy.  12  to  15  MC. 
t«r**p  on  oil  cHonn*it.  Moi.  1.V 
p*oli  Output  ocrott  o  75  ohm  lin*. 
7rovttiont  for  balanced  input  re- 
c*iv*rt.  Inttant  t*l*ction  by  puiK 
button. 


fpouid**  pictur*  ond  tOund  corn*r 
Modulaf*d  by  tfondord  >  M  A 
cooipotif*  pictur*  tignol.  5ound 
corri*r  »tob«ftfy  luitobl*  for  teitinq 
lnl*r  Corrioc  typ*  p*c*>v*rt.  In- 
l•rnol  400  cycl*  PM  ond  ftt*rnol 
audio  with  75  microtocond  pr* 
*i*pHoti».  Output  moa  O.lv  pp 
•croit  75  obm  lin*.  AvoilobI* 
cbonn*li  2-13. 


^>;>rrcifipiy  Vrincxplr 

The  micro.scope  opi-rates  on  the 
principle  that  x-rays  can  be  re¬ 
flected  from  iMilished  surfaces,  as 
can  visible  lijrht,  provided  they 
strike  the  surfaces  at  an  an>rle  less 
than  one-half  decree,  after  passing 
throujrh  the  sample.  The  mirrors, 
actiti)?  like  a  convex  lens,  bend  the 
rays  in  such  a  manner  as  to  form 
a  mairnitied  x-ray  imaire  of  the 
sample  on  a  phototfraphic  plate. 

The  mirrors  are  platinum-plated 
slabs  of  fu.sed  quartz  which  are  as 
nearly  flat  as  surfaces  can  W  made. 
They  are  curved  by  mechanical 
pressure  which  can  la*  adjusted. 
This  method  makes  it  possible  to 
chany-e  the  curvature  of  the  mirrors 
to  efTt-ct  fiK-usinir. 

In  passing  throuy-h  the  entire 
system,  the  x-ray  beam  travels 
about  a  foot  from  tube  to  photo- 
y-raphic  jilate.  The  setup  shown  in 


TYW  1900 

CITtTAl  CONTIOUfO 

MULTI -FREQUENCY  GENERATOR 


A  two  bond  sweeping  generofor 
covering  lb*  rong*  of  4  5  to  SO 
A  10  frequency,  400  cp«  modu  I  M  C  Copoble  of  o  bond  width  of 

fated  cry^taf  controlled  otcilfotor  |  approiimotely  *  2S\  on  either 

ideal  for  production  line  od|utt  .  bond  Five  puUe  type  cryttol 

men!  of  ttogger  tuned  I  F  ompli  generated  morhery  to  ipecificd 

fiery  Avoiloble  with  cryytoU  rong  frequencies  ovoiloble  for  eoch 

ing  from  4  5  to  40  M  C  Output  band  Accuracy  of  morhers  05^ 

frequency  accurote  to  0  02S  '  Zero  tignol  reference  bote  line 

Inimediat*  push  button  selection  f  with  morhers  extending  to  bose 

of  frequency  Output  ottenuotor  f  line  I  V  output  mat  into  75  ohms 

range  5V  to  500  microvolts  Self  *  A  sow  sweep  ovoiloble  for  *'X" 

contoined  reguloted  power  supply  1  otis  of  scope 

IVnfa  For  DaFoifocF  fnginooring  Oofo  Shppfs. 
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Floating  Rotor 
Prevents 
Motor  Lag 
or  Slippage 


Gear  and  Pinion  Auambly 


Rotor  Shaft 
Aisombly 


Potantad  Capillary 
Oiling  Systam 


Tarminal 

Shaft 

Attambly 


Specially  designed  light-weight  rotor 
virtually  floats  in  a  rotating  magnetic 
field.  Rotor  shaft  rotates  on  a  film  of  oil 
...  no  metal  to  metal  contact  with  its 
bearing.  These  features,  together  with 
capillary  oiling  system,  account  for  the 
fact  that  All  Telechron  Timing  Motors  Are 
fnslantlg.  Constantly  Synchronous. 

That  is  why  so  many  designers  con¬ 
cerned  with  split-second  timing  or  control 
of  light-weight  moving  parts  specify 
Telechron  motors. 

If  you  have  such  a  problem,  why  not 
turn  it  over  to  a  Telechron  Application 
Engineer?  Drawing  on  the  experience  that 
makes  ail  electric  timing  possible  (virtually 
all  frequency-controlling  master  clocks 
in  power  stations  are  made  by  Telechron), 
he  can  probably  show  you  how  a  standard 
Telechron  motor  can  do  your  job,  too. 
Consult  him  early  in  your  planning  for 
big  savings  in  time  and  money.  Use 
handy  coupon  below  for  complete  data. 
TELECHRON  INC.  A  General  Electric 
Affiliate. 


'  Saalod  Gaar 
Casa  Assombly 


Shading  Coils 


T*l«diron  Typ«  I  Syndvonowt  Motor.  For  modiuni  duty  purpoMt  wdi  of  twitdwt,  r«cording.<ontraCna 
m«chprM»m»  o«>d  ofh«r  control  oquipmont.  Ottior  modob  with  lowor  or  hiqhor  torqvo  for  liqht  or 
duty  opplkotiont.  f 


Typkol  of  T*t*chron  Typt  H3  light  duty  motor 
opplkotiom  it  this  60-mimit*  tim«r«  th«  purpoto 
of  which  it  to  op«rot«  a  twitch  or  signal  at  th« 
•nd  of  o  pro-toloctod  poriod. 


PraetkoRy  oN  timo>ttompt  and  rocorjort 
•mploy  Tolochron  Typo  i  motori  to  opmto 
thoir  timing  mochonitmt.  Obviously  o  motor  0Mt 
it  imtanHy.comtantfy  tynchror>ovt  it  no«do4for 
such  opplkationi. 


TillCHRON  INC.  1 

40  Union  Street 
A.sh1and,  Ma-ssachusetts 

Please  .send  me  information  on  sizes  and  types  of  TeWhron 
Synchronous  Motors.  My  pos.sible  application  is; 

Instruments  □  Communications  Equipment  □ 

Timers  □  Other  (please  fill  in) 

Electric  Appliances  □  .  . 

Cost  Recorders  □ 

Advertising,  Display  Items  □  '  ■ 

Juke  Boxes  □  [ 

Air  Conditioning  &  Heating 

Controls  □  □  Please  send  new  Catalog  '*' 


NAME 


COMPANY 


ADDRESS 


ZONE 


STATE 
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'f/toVsM  Performancel 


D  Vibration  Control 


Currotur*  ol  B  ray  mtcroacop*  t*ll*cl' 
inq  luriacM  can  b«  vartod  by  a  m»- 
chantcal  adjualmaot  ior  locuainq 


the  phototrruph  is  purely  an  experi¬ 
mental  model  with  slidinR  mechan¬ 
isms  for  adjustment  of  the 
distances  b«“tween  components  of 
the  optical  system.  The  instru¬ 
ment  was  described  by  Charlys  M. 
Lucht.  shown  in  the  photograph,  at 
the  recent  Philadelphia  meetintf  of 
the  American  Society  for  X-ray 
and  Klectron  Diffraction. 


.S'ffin/ord  IVrm'on 


Since  the  (leneral  Klectric  an¬ 
nouncement.  Stanford  University 
published  a  similar  rejKirt  de.scrib- 
in>r  the  work  done  recently  by  the 
inventor  of  the  x-ray  micro.scope. 
Paul  H.  Kirkpatrick.  The  Stan¬ 
ford  instrument  operates  on  the 
.same  principle  as  the  GE  version 
shown  in  the  accompanyinjr  dia- 
Kram,  that  of  bouncing  electrons  off 
optically  perfect  mirrored  surfaces. 

The  Stanford  laboratory  mtxlel  is 
capable  of  maynitications  of  be¬ 
tween  .')<>  and  100  diameters,  with¬ 
out  the  aiil  of  photographic  en- 
larirement,  according  to  a  paper 
delivered  before  the  American 
Physical  Society  at  Stanford. 


'ar«i  Statu  (  «>n»frtiT\  «.hanf;i-  alttTn.itin^  to  tlirect  current 
(or  uircralt  use  with  /ro  than  I  loltugf  rip/tU.  lOKD  .Mountings 
protect  such  precision  4f;ainM  shock  and  sihration,  thus  insuring 
the  user  long  aiul  dependable  service. 

•More  and  more  manufacturers  of  sensitive  ecjuipmeni  appreciate 
the  customer  salistaclion  which  I.OKI)  Vibraiion-f.ontrol  .Mount¬ 
ings  avid  to  their  products.  Builders  oi  heavier  mechanical  ec^uip- 
nieni  use  them  to  provide  smoother.  c{uieter  operation  .  ,  greater 
sales  appeal  If  sou  are  inieresieil  in  product  improvement,  investi¬ 
gate  l()KI)  Mountings  now 


riisralroii  riirriiiorp|n>lator 

SIMHI.F  but  effective  circuit  for 
on-off  temjMTature  control  has  lieen 
de.scriln-d  by  1).  F.  Swinehart  of 
the  University  of  Oregon  in  the 
DecemlxT.  issue  of  Analytical 

('htmiftry.  The  circuit  is  entirely 
a-c‘  ojierated  and  is  shown  in  the 
accompanying  diagram.  Current 
through  the  thermoregulator  is 
limited  to  3  or  4  microamperes, 
which  is  low  enough  to  prevent 
appreciable  corrosion  of  the 
mercury  contacts. 

The  filament  voltage  supplies  the 
grid  signal.  The  connection  of  the 


lOBO 


LORD  MANUFACTURING  COMPANY  •  ERIE,  PA 

Conod/on  l?epreieotofiv*  Railway  &  Power  Engineering  Corp.  Ltd. 
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- SiiSrPOSSIBlS  WITH  . . . 

I  Tubes  by 
Eqoip««e''^  OY  \ 


and  ! 


RADIO  COMMUNICATION 
R  MOTORCYCLES 


'V 

I  li<-  loii^  arm  <it  lh«‘  l.a\t  i>  Jii^l  that  miu’li  loii^t-r 
lhr<iii»h  ihi*  >kill  of  Link t-lric  ami  !S\l\aiiia.  In 

ll•'«i•:nin»  tlii<«  roinitacl  two-Ma\  railio  for  llit*  \n^t‘l«'H 

Molorr\rl«‘  I’olirr.  om-  <|iialil\  wa-  |taramonnt  .  .  .  faiiltlron 
IM-rformancr  nmirr  lli<‘  ton»li<‘«l  romlitioii!*.  Nolliin^  mii>t  fail 
uIk'ii  lilt*  call  <-4>im'H  llir<iii»li! 

Link-\ •‘trie  iim-s  S_\l\ania  l<iM-ilrain  minialiirr  IiiIm*-  lN*«-aiiM- 
4‘M‘r\  in  lln-ir  mamifartiin-  i-N  )|iialit\  <-oii(roll«-il.  rii'iirin^ 

longer  lift'  iimli-r  iIh*  nio»t  ail\  «‘r»<‘«'<imliti<inr>.  l-'roin  i{«'»nlar(>la^.‘« 
I  iiIm-o  to  tli<‘  famous  li<M-k-in'>  .  .  .  from  Miniainri-.-*  to  tin\  Siilt- 
Mniialun-'.  S\l\ania  IiiIh-^  »iv<‘  lli*-  |H‘rf<‘('tion  that  can  ntill\ 
lake  |>nni'liim'nl.>_\  l\  ania  l.k-ctric  I’rtMliict-  Inc.,  Lmporinm,  I'a. 


SYLMNIA 

ELECTRIC 


llishway  hum|ift  ami  rultnl  r 

have  lo  be  taken  at  hiah^apeeil.  Sylv 
Inbea  ilefy  snilden  nhtirk,  ron»lanl  w 
lion.  Mainlenanee  «»ork  rul  loa  miiiiir 


Nealljr  in«talle<l  either  nide  of  the  rear 
fender,  the  t«o>nay  radio  keep*  palrab 
men  in  eonManI  toaeh  with  heatiquarteea. 
\ll  police  call*  are  urarni  ralU  .  •  .  abMW 
lute  reliability  i»  e**enllal.  SyUania  lubea 
are  ehoaen  wherever  neeeasily  demands 
the  hiahesl  alandarda. 


lAM  mtt.  CATINC  ItT  TIMS  CKCrtMK  MnCCS.  riMMSCOIT  imt  RITMO.  M  mm.  MMC  M?KO  IMT  MUS.  wiuiin 
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(CMtmvcd) 


Tbyratroa  tharmoraquloler  circuit.  It 
circuit  toils  to  ottoct  cootrol.  tllomont 
tronstormsr  conaoctioos  should  bo  ro 

▼orsod 


jfiid  circuit  to  the  filament  trans¬ 
former  secondary  must  be  in  the 
proper  polarity  for  the  circuit  to 
t»|HTate. 


(tprratiuH 


The  imjH‘dance  of  the  fan  is  in¬ 
herently  much  lartrer  than  that  of 
the  heater.  When  the  tutn-  is  non- 
conductinK,  the  fan  runs  by  means 
of  the  current  throujfh  the  heater. 
This  current  is  very  small  and 
pr<Hluces  neirliKible  heat  in  the 
heater.  When  the  tube  fires,  the 
fan  is  effectively  shorted  by  the 
tube,  the  fan  stops  runnin>r,  and 
the  heater  is  activated. 

The  circuit  shown  ha.'  the  ad- 
vantav'e  of  furnishinjr  accurate 
control  with  almost  nejfliKible  cur¬ 
rent  thiouvrh  the  thermorejnilatiir 
unit.  It  was  desijfned  for  control¬ 
ling  'and  has  controlled,  for  over  a 
.xeari  two  |0-ifallon  water  thermo¬ 
stats.  The  fan  is  dinn-ted  at  the 
water  surface  of  the  thermostat 
and  serves  to  cinil  it.  By  this 
means,  the  thermostat  may  lie 
operated  several  dejrrees  iielow 
iiM.m  temperature 


Simplified 


Compact 


Portable 


9  90t>-2 1  nirftaryrir*, 

•ingir  lianil 

9  Itirrrlly  raliliralrtl,  ninglr 
dial  frrqurnry  control 
^  IMrrrily  raliltralrd 

attenuator,  0  to  -120  dlini 
9  or  .\M  piiliu*  miHlulation 

9  Internal  pulse  generator  with  controls  for  width, 
delay,  and  rate.  I’rovision  for  external  pulsing 
^  <'.«intr«ds  planned  and  gruu|>e«l  fur  rase  of 
operation 

9  ^  right  i  12  lint.  Kasily  portable — ideal  for  air¬ 
borne  installations 
9  immediate  delivery 


Buill  to 

Navy  Spocifications 
for  rosearth 
and  production 
tefting 


(Iprrulitig  Small  Thyrutroti' 


Si  bstantiaij.y  simultaneous  firing 
of  parallel-o|H>ruted  thyratrons  is 
insured  by  the  accompanying  cir¬ 
cuit.  developi-d  by  I’aul  (’>  Hansel 
of  Servo  Corp.  of  America  for  ilis- 
charging  a  large  capacitor  through 
the  primary  of  a  high-voltage  trans¬ 
former  to  pnaluce  a  high-voltage 
trigger  for  a  flashing  light  source. 
When  the  input  trigger  is  applied 
to  the  parallelH-onn»H.teii  control 


tf  rile  for  tpertfireliont  —  invetligale  the 
•desslsKf-i  of  ihit  oulUandinf  new  intlrumenl. 


DIMNOAUI  IlfCTRONIC  fOUirMfNT  SINCf  1921 
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Look  Through  Line 


VARGLAS  SILICONE.  That’s  the  insulating  sleeving  and  tubing — 
pioneered  by  Varflex — that  takes  temperatures  ranging  from  500®  F 
above  to  85°  F  below  in  its  efficient,  resistant  stride.  Lead  wire  and 
treated  cord  too. 

VARGLAS  TUBING  IMPREGNATED  WITH  GENERAL  ELECTRIC 
PERMAFIL.  Tough.  flexible,  heat-resistant — available  in  coils.  Premium 
tubing  at  a  reasonable  price. 

VARGLAS  SLEEVING  AND  TUBING.  Numerous  types  and  grades — in¬ 
cluding  synthetic  treated,  varnished,  lacquered,  saturated,  litewall  and 
others. 

VARGLAS  NON-FRAY  SLEEVING.  Three  types — may  be  subjected  to 
temperatures  up  to  1200°  F — for  applications  where  dielectric  require¬ 
ments  are  not  primary. 

VARFLO  TUBING  AND  SLEEVING.  New,  low-priced  —  for  applications 
where  unusually  high  temperatures  are  not  a  factor.  A  real  economy  line, 
this. 


VARFLEX  COTTON  TUBING  AND  SLEEVING.  Varnish  or  lacquer  im- 
pregnants  —  for  applications  where  Fiberglas  products  are  not  required. 

SYNTHOLVAR  EXTRUDED  PLASTIC  TUBING.  Low  temperature  flexibil¬ 
ity — high  dielectric  and  tensile  strength — made  from  a  standard  formula¬ 
tion  of  vinyl  polymers. 

SAMPLES?  All  you  want  with 
our  compliments  For  free 
follier  of  our  com- 

•  V  piete  Hi  HH  HI  IH  HI  HB  HI  ^H  ^H  ^H 

and  mail  this  | 

^^^^coupon.  g  VARFLEX  Corporation,  309  Joy  St.,  Romo,  N.  Y. 

Please  send  me  information  os  well  os  free  samples  of  your 
electrical  Sleeving  and  Tubing. 

I  am  particularly  interested  in  samples  suitable  for  _ 


VARFLEX 

CORPORATION 


Name 

Company 

Street 

City 


i 
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thi  iLCcrtoN  Atr 


OUTAUT 

TfliOOCK 

AW.  SC 


cartridges 


AiJTO 

•CN<T»0** 

COIL 


INPUT 

miQoCA 

AUuSE 


for  High  Fidelity 
Phonograph  Reproduction 


EACH  20  Tuans 
NO  26  A'AE  ON  j  MCI 
OiAMCTCA  fCAM 


No  mattAr  which  tub«  flrAS  lirti,  puIaa 
ocroM  its  cathod#  inductancA  octs  on 
shiAld  grid  of  othor  rubA  to  mokA  it  Ufa 


jfrids,  one  tube  may  fire  first.  If 
for  example  it  is  V’„  then  the  re.sult- 
intr  surKe  of  current  through  the 
small  inductance  A,  in  its  cathode 
lead  results  in  a  positive  pulse 
across  /,,  that  is  applied  to  the 
shield  irrid  of  t’„  thereby  causinK 
that  tuiwi  to  fire.  The  firinjr  delay 
can  be  made  very  small  by  proper 
choice  of  values  for  L,  and  L,. 

Conventional  parallel  operation 
of  two  thyratrons  ordinarily  fails  to 
prevent  overl<»aiiin>r  In'cause  of  the 
tendency  of  one  tube  to  fire  first, 
thereby  reducing  the  anode  voltajre 
on  the  .second  tube  and  preventing 
it  from  firing. 


VERTICAL 


CRYSTAL  PICKUP  CARTRIDGES 

Wig  tliinK*  often  come  in  little  pack.iKeM  .  .  So  it  is  with  the 
su|>erlntive  new  Sliure  “Verticsl  Drive"  Crystal  (’artridgi-s 
They  reproduce  all  the  r«sord«l  music  on  the  new  fine- 
Itristve  rwordinRs  —  a  repr<Miuction  that  m«-«-ts  the  strict 
requirements  of  hitth  comtihance  and  full  fidelity.  The  "Ver¬ 
tical  I  >rive"  cartndices  are  riHpiisite  for  the  critical  listener  — 
till'  lover  of  fine  music  'I’hey  sre  es|M-cially  recommend«*d 
for  those  spplicalions  where  true  fiilflity  is  essential. 


A  Nfw  Orainif  .Malarial 
With  rnii-iial  l*nt|M*rlifs 


.Sti  PAi.iTH,  a  ceramic  material 
which  apparently  defies  most,  ac¬ 
cepted  laws  by  contracting  when 
heated  and  expandinir  when  cooled, 
i.s  la'intr  proiiuced  by  the  Stupakoff 
Ceramic  and  Manufai turinj?  t'o.  of 
I. at  robe.  Pennsylvania. 

Knjrineers  who  are  evaluating 
.'itupalifh’s  proiierties  for  po.“sible 
u.<e  in  radomes  and  jet  and  nx^ket 
enjfines  claim  that  materials  includ¬ 
ing'  the  new  substance  can  lie  pro¬ 
duced  with  linear  coefficients  of 
thermal  expan.^ion  Ih*1ow  that  of 
any  other  material  known.  It  is 
believed  that  the  material  will  find 
wide  application  in  housinjr  elec¬ 
tronic  in.struments  on  airlsime 
missiles  since  it  will  withstand  a 
thermal  shock  of  at  least  2,000  F. 
Its  eliHtrical  propt'rties  make  it 


TURNOVI*  k.ih 
MOOflS:  •"< 


I'liusiiallv  hixhiv  loiiiphiint .  lh<‘s«‘  "Vcrlu  jil 
Drue"  t  ’.irtrulijcs  w  ill  f.uihliillv  truck  stsiiil 
snl  ri'cords  with  ii  torn’  of  only  •>  Kruiiis  — 
mil  ro  KriH'V*'  records  with  <i  force  of  onlv  .5 
Itrinis  sn  sddisl  proteel ion  for  tn‘«.Hun*d  re 
conlinits  Will  tit  st.ind.ird  or  s|m*<'i,iI  mount 
inits  Muve  more  th.in  adequate  output  for 
the  average  audio  stat;e. 
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from  crystal  set  to  television 


Ironic  units  of  all  kinds  and  their  component 
ports. 

Lenz  will  continue  to  be  a  leading  source 
for  properly  engineered  underwriters  approved 
Plastic  and  Textile  Hook-Up,  Wires,  Cables, 
Shielded  Lead-Ins,  and  Hornesses  for  all  types 
of  electronic  equipment,  A.M.,  F.M.,  Tele¬ 
vision  ond  Communications.  Consult  Lenz, 
now  as  always  your  source  for  engineered 
wires  and  cables  designed  for  the  job. 


When  the  radio  industry  first  appeored  on 
the  American  scene  25  years  or  more  ago,  the 
Lenz  Electric  Monufacturing  Co.  wos  ready 
with  the  facilities  required  for  the  production 
of  needed  wires. 


These  facilities  have  grown  with  the  indus¬ 
try,  all  through  the  days  of  the  crystal  set, 
right  down  to  the  present  boom  in  Television 
equipment,  Lenz  Wires  and  Cables,  have  been 
used  in  the  production  of  millions  of  elec- 


1751  N  Western  Are 


Clikogo  47,  lllinoit 
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Little  lamps  add  extra  features 
that  win  attention . . .  make  sales! 


I  Kill  Is  tin  flfitronit  prixluio  art-  iiltt-n  the  Miip 
>  (Ii4t  rii4kc  the  p4\Nfr  hu\.  I  hey  flash  a 

niessa^e  iif  extra  lonsenietue,  rinvellv  anil  value' 
You'll  hful  ihi/ens  ol  uses  lor  (leneral  Met  trie  lamps 
—  both  lilanient  aiui  neon  t(lovs,  in  all  types  ami  sizes. 
I'se  them  to  imluate  vshether  the  lurrent  is  on  or  off, 
or  to  vheik  the  operation  of  imliviiiual  virvuits.  i.et 
them  li^fx  tip  insiriiiiient  ilials  ami  lontrols  I  se  them 
to  brighten  your  protiuit  design,  add  noveltv  and  give 
extra  appeal 

I  here's  nothing  like  light  to  eatvh  a  vustonier's 
eve  — ami  vsith  (leneral  I  leitrii 
lamps  sou  know  you  van  be 
sure  oi  vjuality  ami  long  service. 

for  assistance  in  selecting  the 
projH-r  type,  consult  vour  nearest 
(i  f  lamp  district  office.  Or  write 
(leneral  flectric,  N'ela  I’atk, 

(  leveland  I  1,  (  >hio. 


Yoh  iitn  put  )otdr  conpJtnif  in  — 

GENERAL®  ELECTRIC 


THI  iLICmON  AIT 


(CAAtiNM^I 


.suitable  fur  use  a.s  in.sulatiun  in 
electronic  and  radio  circuits. 

Unlike  must  metals,  which  con¬ 
duct  heat  rapidly  and  attain  uni¬ 
formity  uf  temfierature  quickly, 
must  currently-used  ceramics  are 
p(M»r  thermal  conductors.  Pro¬ 
nounced  temjH'rature  gradients 
within  a  Iwidy  re.sult  in  expan.sion 
dilTerentials  vvhich  may  exceed  the 
strain  jiuint.  As  a  result  uf  the 
di.scuvery  of  the  new  material,  its 
prinlucers  believe  that  the  breaking 
uf  ceramics  caused  by  sudden  ex¬ 
posure  to  high  or  low  temperatures 
may  >oon  become  a  thing  of  the 
past 


SURVEY  OF  NEW  TECHNIQUES 

iN.STANTASKOl  .S  PKCX^iy.S! NG  of 
phototluorographic  films,  using 
techniques  worked  out  by  the  .Army 
for  rapid  prix-essing  of  radar  photo¬ 
graphs  in  combat  operations,  is 
being  investigated  at  .lohns  Hop¬ 
kins  University  under  supervision 
of  R.  H.  .Morgan.  The  pna-ess  has 
potential  value  in  rapid  examina¬ 
tion  of  inilividuals  for  early  gastric 
cancer.  A  siMvial  optical  system  in 
the  camera  has  ten  times  the  effi¬ 
ciency  of  any  previous  phototluoro- 
I'raphii'  unit,  permitting  sharp  pic¬ 
tures  of  the  relatively  dim  image 
on  the  screen. 

.\-RAY  Movif-s  involving  exposures 
of  10  millionths  of  a  seciuid  on  film 
moving  at  150  frames  per  .second 
were  obtained  in  Westinghouse  Re¬ 
search  I.aboratories  by  using  a  spe- 
I'ial  radar-tyjH"  pul.se  transformer  to 
provide  power  pulses  exceeding  five 
million  watts  for  flashing  an  elec¬ 
tronic  tube  at  150,000  volts. 

Light  oi  tpi  t  of  a  television  view¬ 
ing  tube  .screen  is  charted  ac- 
curate'y  in  48  .sc*conds  by  a  record¬ 
ing  spivtroradiometer  luiilt  in  the 
Research  Laboratories  of  Sylvania 
Klectric.  The  instrument  measures 
and  rec’ords  the  degree  of  output  of 
all  visible  light  wavelengths  pro¬ 
gressively  and  automatically.  Spc*ed 
of  operation  permits  prompt  correc¬ 
tion  of  chemical  mixtures  used  for 
c-r  .screens,  since  minute  changes 
seriously  alTect  the  actual  color  of 
the  light  from  white  .screens. 
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So  mailer  u  hji  your  panel  huh umeni  problem 
is,  Simpson  l-.ledric  Company  engineers  u:ll 
be  glaJ  10  help  you  solve  il.  Hi  ery  Jay  ihey  are 
COnfronteJ  unh  inJitiJual  design  problems. 


ENGINEERS  Will  HELP  YOU 


Behind  every  Simpson  instrument  is  a  world-wide 
reputation  for  quality.  Simpson  movements  have  greater  rug* 
gedness  and  accuracy,  because  of  the  full  bridge-tvjH-  construc¬ 
tion  and  soft  iron  pole  pieces. 

VC'hen  Simpson  helps  you  with  your  problem,  you  benefit 
from  this  world-wide  reputation  and  the  years  of  experience 
of  Simpson  engineers. 

Let  Simpson  engineers  help  you  with  your  next  instrument 
problem  and  for  your  standard  instrument  requirements  take 
advantage  of  our  large  stock,  available  for  immediate  delivery. 


SIMPSON  ELECTRIC  COMPANY 


5200  II  WEST  KINZIE  STIEET,  CHICAGO  44,  lUINOIS 
IN  CANADA:  lACH  SIMESON,  ITD.,  LONDON,  ONTAIIO 
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THERE'S  A 


MAGNETIC 
AMPLIFIER 
TO  FIT  YOUR 
CONTROL 


NOMi'  —  far  tht  firtt  hmt  —  you  C  jn  tried  a  tiandard  magneiic 
amplihrr  —  lo  tcrtr  \<iur  60-ivilr  lonirol  apphcaiion.  Vukcrt 
tuppliet  fr»>m  2H  tiylct  —  prr  cuKincrred  and  lahoralory 

irtirti  »iih  athour  oi  <!■<.  or  a<  output  l‘>mrr  (output)  levels 
ranite  from  milliwatt  to  ION  watts  maximum  (li-i  output) 

(  omprehrnsivr  applisation  data  sheets  are  furnished  to  help 
you  seirst  the  Viikcrs  magnetic  amplihrr  for  your  control 
needs. 

A  F!W  OF  THE  MANY  APPLICATIONS 

•  I  imr-le-liitr  l  otugr  Kfgatutorf  •  Ihifryulu  irjtnmiiiioH 

i  nmtrati  •  .In  />n  (ifnrralar  I’oitjgt  Kfgu/jton  •  i  nittroll 
Ke/«»  •  Spttn/  amJ  I  rtiftitm  \  Krgaljlori  •  I  jmf>  ami  I  aruJCt 
ianlrali  •  !  tmptrjlitrt  Krgmluluri  •  l$me  Iffljt  Detitrt 

READY  NOW -THE  EDUCATIONAL  MAGNETIC  AMPLIFIER 

IVsiKned  (or  sshinil  and  industrial  laboratory  use,  it  permits 
study  of  all  basis  tinicle  phase  seli  saturaiinK  circuits.  (  ompirtr 
w  iih  l.aboratorv  I  xpcrimrni  Manual  and  Magnetic  Anipliher 
Ifcsiirn  ilandbsMik 

•  II  ri/r  tojjy  for  tnmfiltlt  iH/armal$<i»  on  the  X'ukert  fJm- 

folmnnl  ^ijgnrtn  impUfttr  nnJ  for  \onr  iopy  of  tht  X’nktrt 
Magnttu  .impitfttr  Dcugn  UanJktnk  uhuh  iprtifKt  ihjracttr^ 
titm  nnJ  illMilratti  tirtnitt  mjir  reifnrst  on  yoarr 

ItllrtlrraJ. 


VICKERS  ELECTRIC  DIVISION 

S/lviULJ&i'W 

1101  LOCUST  STREET  •  ST.  LOUIS  3.  MISSOURI 


NEW  PRODUCTS 

(cMFRtiMMed  p  124) 

the  output  to  the  Z-input  terminals 
of  the  oscilloscope.  Both  methods 
are  illustrated. 


I  tilit>  TV-Iit 

Sl'I’KRIoR  I.N.-iTRl  MKNTS  (’O.,  227 
Fulton  St..  New  York,  N.  Y.  The 
new  ptK-ket-.size  te.ster  can  measure 
the  actual  current  consumption  of 
any  appliance  or  utility  either  a-c 
or  tl-c  while  the  unit  under  test  is 
in  oiH-ration.  The  ajipliance  is 
rilu)f)red  into  the  front  panel  re¬ 
ceptacle  and  reRisters  a  reading  in 
amiiere-:  A  sjiecial  pair  of  insu¬ 

lated  clip-ends  is  supplied  for 
motors.  The  unit  measures  .'LL  in. 
V  .'ii  in.  V  2t  in. 


Miiiialiirr  TriiMie 

SYI.VAMA  KI.K'TRIO  I’RODfCTS  iNC., 
.'■>()()  F'ifth  Ave.,  New  Y'ork  IH,  X.  Y. 
Tyjie  miniature  triiale  is 

suitable  for  use  as  a  crounded-prid 
r-f  amplitier.  freipiency  converter. 
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Copper  Allot  Bulletin 

PRODUCT  IMPROVEMENT  EDITION 

BEPOBTING  NEWS  AND  TECHNICAL  DEVELOPMENTS  OF  COPPEB  AND  COPPEB  BASE  ALLOYS 


Prepared  Each  Month  by  findgeporf  Brats  Co 


Headquarters  for  BRASS,  BRONZE  and  COPPER 


Phosphor  BroDEe  for  Longer  Life 


Overconing  Conosion 

in  a  Mixiog  Valve 

The  Butufnatic  tempering  velve  lUus 
trate<l  is  used  to  provide  vLtiter  at  any 
temperature  within  the  ran^e  oi  the  ther¬ 
mostat  The  mixture  of  hot  and  cold  water 
passes  over  the  tliermal  element  U  the 
mixture  is  too  cold,  the  bellows  gradually 
contracts  and  partially  cli>ses  the  cold 
water  port  and  opens  tlie  hot  water  port 
wider  If  the  mixture  is  too  hot.  the  reverse 
occurs. 

Obviously,  the  efficiency  of  the  valve 
depends  primarily  on  the  reliable  opera¬ 
tion  of  the  metal  bellows.  Bridgeport 
Phosphor  Bronze,  which  provides  an  ex 
cellent  combination  of  corrosion  resistance 
and  resilience  under  repeateil  Hexing,  is 
excellent  for  the  manufacture  of  bellows 
of  this  type,  which  may  be  in  constant  con¬ 
tact  with  hot  water  and  other  corrosive 
fluids. 

Excellent  Covvoeion  Reaiatance 

Phosphor  Bronze  is  more  corrosion  re¬ 
sisting  than  most  metals  Steam,  hot 
water,  sea  water,  and  similar  corrosive 
liquids  and  gases  used  in  industrial  and 
processing  plants  for  heating,  cooling  and 
refrigeration  come  in  direct,  intimate  con¬ 
tact  with  tlie  parts  of  valves,  pressure  and 
tem(ierature  gauges  and  controls  made 
from  Phosphor  Bronze  Long  ex(>erience 
has  shown  that  this  metal  will  stand  up 
under  these  conditions  and  give  depend 
able  service  so  necessary  for  the  operation 
of  automatic  instruments  and  controls. 

From  an  engineering 
standtxunt.  only  the  best 
available  metals  should  be 
used  since  the  function  of 
the  instrument  or  control 
depends  upon  the  action  of 
the  component  bellows, 
diaphragms  Bourdon  tub 
ing.  springs,  or  electrical 
and  mechanical  contacts. 


Bellows  for  Aulomatlr  Tmiper- 
tnt  Valve  ntaile  uf  Hruigeijort 
Phosphor  Bronie  Courtesy 
Fulton  Sylphon  Division. 
Kobertshaw  FulUm  CtmtrfJsCo  . 
Knoxville  Tenn 


Vacniim  aeaoer  Switch— 
Wanted  Reliable 

Spring  Action 

Contact  springs  in  the  vacuum  cleaner 
motor  switch  illustrated  are  a  good  exam¬ 
ple  of  parts  which  are  smalt  and  intignifi* 
cant  in  appearance,  but  vital  to  the  opera¬ 
tion  of  the  equipment  This  motor  switch 
IS  manufacturetl  by  Electrolux  Corpora¬ 
tion,  Old  Greenwich.  Connecticut  The 
springs  made  from  Bridge;H>rt's  Phosphor 
Bronze  must  maintain  constant  pressure 
and  provide  defvndable  contact  at  all 
times  • 


Motor  switch  tonne*  tor  trrmmeU  ma«fr  from 
Bridgeport's  Phostihor  Rronre  Courtesy  Ele«iro 
lux  Corporation.  <^d  GreenwK'h.  Connet'ti* ut 

High  fatigue  resistance  and  dependable 
spring  properties  are  <level<»pe<l  in  Bridge 
(K>rt's  Phosphor  Bronze  through  close  lab 
oratory  control  of  composition  and  careful 
processing  in  the  mill  with  powerful  mod¬ 
ern  equipment. 


Thermostat  Reset  Leser  — 
Dependable  Spring  Onality 

Safety  in  operating  electrical  and  me¬ 
chanical  equipment  often  depends  upon 
the  reliability  of  a  few  tiny  spring  parts. 
Thermo  O-Disc  Protective  Thermoetat 
employs  Phosphor  Bronze  for  the  reset 
lever  because  of  fine  spring  profierties  and 
dependability 

Phosphor  Bronze  provides  an  excellent 
combination  of  properties  for  electrical 
and  mechanical  spring  applications.  Its 
resilience  and  high  fatigue  resistance  mean 
good  spring  action  and  dependabilitjf 
through  many  thousands  of  flexing  cyclea. 
Its  high  corrosion  resistance  retluces  fai^ 
ure  from  the  attack  of  corrosive  atmo^ 
pheres.  Phosphor  Bronze  is  also  unusual^ 
tough  and  resistant  to  wear  and  ahrasio% 
insuring  continued  giH>d  mechanical  an4 
electrical  contact. 

The  unique  properties  of  phosphor 
bronze  depend  not  only  on  alloy  compost 
tion  but  also  upon  improved  melting  pradb 
tise.  casting  techniques  and  processing 
methods. 


Tharmo-O  Dttc  Protat  tiv*  Thcrinuttat  rni|ilt»ga 
Ipvef  mad«  n|  Bridarfiort’*  Improvag 
Fh^jRphor  Brunx*  C«Hirl«sy  Thvfnt  O  Dts* . 

Ohio 

Other  AppUcmtiema 

Bridgeport  Phosphor  Bronze  offers 
cial  advantages  where  good  spring  quali¬ 
ties  are  desired  in  such  parts  as  snap 
switches,  diaphragms,  current  collectors, 
spring  contacts,  and  parts  for  radios  and 
appliances.  Because  of  its  resistance  to  cor¬ 
rosion  and  wear,  it  is  also  widely  useif  in 
packless  valves,  steam  traps,  lock  washers. 

Much  information  on  l^osphor  Bronze 
and  other  spring  alloys  is  published  in 
Bridgeport  s  12H'page  Technical  Hand¬ 
book.  This  also  contains  the  latest  data  on 
various  brasses  in  strip,  rod,  wire  and  tub¬ 
ing  used  in  the  manufacture  of  electncal 
devices,  appliances,  and  electronic  instru¬ 
ments. 

Contact  the  nearest  Bridgeport  office  for 
technical  help  in  selecting  the  alloy  and  tem¬ 
per  best  suited  for  economical  fabrication. 


BRASS  •  BRONZE  •  COPPER  •  DURONZE  -  STRIP  •  ROD  •  WIRE  •  TUBING 


MILLS  IN 

BRIDGEPORT.  CONNECTICUT 
INDIANAPOLIS,  INDIANA 

/a  Canada 

Noianda  Copper  and  Bratt  Limttnd, 
Montreal 


BRIDGEPORT  BRASS  COMPANY 
BRIDGEPORT  2.  CONNECTICUT 
Ittoblinhnd  2865 

DiBtrict  0^ic«E  and  Wan* 
Aouee#  im  Buncipal  CiUan 
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HOT  ASSIGNMENT 

^cyi  tUu  PROGRESSIVE  l^a,iie4^eA. 


Nfw  MOOUCTS 


or  uAcillatur  at  frequencies  below 
3<)0  me.  Its  frequency  range  make.s 
it  applicable  for  use  in  currently 
allocated  tv  bands.  It  is  supplie<( 
with  a  6.3-volt,  150-ma  heater. 


Edwin  1.  Wiegand  Company  uMl  this  terminal  pin 
on  their  veriatile  Chromalox  seamless  blade-type 
immersion  heaters,  which  operate  as  high  as 
750'F.  It  is  one  of  many  special  fasteners  mode 
by  Progressive. 

The  design  provides  for  electrical  clearance 
between  the  pin  and  the  metal  heating  blade 
casing  —  for  secure  fostening  of  the  pin  in  the 
refroctory  —  ond  for  attaching  electricol  wiring 
connections. 

Progressive  is  equipped  to  handle  special 
foslener  production  with  speed,  precision  and 
economy.  Do  what  many  leading  manufacturers 
do  -  IF  IT  S  SPECIAL,  see  PROGRESSIVE. 


Kt't'lifirr  INtwrr  Supply 

I’.  K  .Mali.oky  &  Co.,  Inc.,  3<)2'J  K. 
Washington  St.,  Indianapolis  6, 
Ind.  The  new  portable  rectifier 
jMiwer  supply  provides  a  depend¬ 
able  .source  of  d-c  power  for  the  de¬ 
signing,  building,  testing  and  re¬ 
pairing  of  radio,  electronic  and 
eliH'trical  rspiiiiment  for  electrolytic 
priH-esses  and  for  taper  charging  of 
batteries.  It  will  iqierate  from 
either  2<*H  to  230  or  460-volt,  3- 
phase  input  and  will  provide  a 
nominal  6,  12  or  24-volt  output. 


PROGRESSIVE  ^peciaU 


MwrniTiRiMi  (inipwv 

50  NORWOOD  ST.,  TORRINGTON,  CONN. 


SAiis  orncfs  san  tiANCisco  los  ancius. 

eOtUAND  OfTIOIt  VMUAOflAHIA  CliVELANO. 
SIATtil,  iOSTON.  SVIACUSI.  ST  lOUIS.  CHICAGO 


UADioAtTivt  I’Romn.s.  Inc.,  32<)1 
K  WiHMibridge  St.,  Hftroit  7,  .Mich. 
•Mislel  lt-1  radiation  hazard  survey 
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X-ray  reveals  solid  molded  construction 
of  Allen-Bradley  Fixed  Resistors 


These  unusual  photographs  tell  o  convincing 
story  .  .  .  about  Brodleyunit  resistors! 

Solid  molded  .  .  .  through  ond  through  .  .  . 
their  leads  ore  imbedded  in  the  densely  com¬ 
pacted  body  of  the  resistors. 

This  construction  assures  unbeatable  perform¬ 
ance  .  .  .  stability  . .  .  and  long  life.  Heat,  humid¬ 
ity,  ond  high  load  do  not  affect  Bradleyunits, 
which  are  available  in  all  standard  R.M.A.  values 
in  Vi  and  2  watt  ratings  from  10  ohms  to  22 
megohms;  1  watt  from  2.7  ohms  to  22  megohms. 


Fixed  resistors  are  usually  rated  at  ambient 
temperatures  of  40  C.  Bradleyunits  ore  rated 
at  70  C.  At  this  high  temperature  they  will  oper¬ 
ate  ot  full  rating  for  1000  hours  with  less  than 
5*4  resistance  change. 

Bradleyunits  need  no  wax  impregnation  to 
pass  salt  water  immersion  tests.  They  have  high 
mechanical  strength.  The  leads  are  differentially 
tempered  to  prevent  shorp  bends  near  the  re¬ 
sistor.  Let  us  send  you  a  complete  Allen-Bradley 
resistor  chart. 


Allen  Bradley  Co.,  1  10  W.  Greenfield  Ave.,  Milwaukee  4,  Wis, 


ALLEf9-BR>|DLEY 

FIXED  &  ADJUSTABLE  RADJP  RESISTORS 

W 

So>d  •RcWttvulr  Q  U  i)  11 1  V 


of  rodto  ond  oluctronK 
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DIRECT 

WRITING 


^  ISANBORN  COMPANY 

*  %  "DiviMtt  ~ 

^  ^  CAMBRIDGI  39,  MASS.^ 


Niw  ptooucn 


meter  ia  an  ionization  type  battery- 
operated,  piatol-grip  instrument. 
The  ion  chamber  ia  approximately 
600  cubic  cm  in  volum.e.  Three 
radiation  intensity  ranKes  of  0  to 
50,  0  to  500,  and  0  to  6.000  milli- 
roentgens  per  hour  are  provided. 
The  instrument  is  calibrated 
aKain.st  a  radium  tramma  ray 
source  and  is  accurate  to  within 
10  percent  of  full  .scale  on  all 
scales. 


am  fro4«<«4  br  •  mrIm* 

i«  »iili  MAMtivt  paper  l  b«  paper 

It  paaile4  wer  a  tberp  ed^a  le  the  paper  4n*a 
meikaAiMii  (MAi»4ar4  tpea^  mei/tM..  tiower 
•«AiUMa>  a*4  iba  Mrliat  eipat  Ai«Mi4  ibit  ad«a 
at  If  fviAtft.  tlNtt  pro4eci»p  returrft  la 
resitfafaitfr  <aaa^WMtr«  1  Ka  ttrtiiM  ara  it 
4ri«a«  hr  a  O'  ArtotitaJ  ao«i«c  cod  waltaaoa 
««er  eriih  ae  rtireaely  htph  toniwe  wtotaaem 
</t>0.000  dree  cat  per  la  deia<tu>o). 

I  hit  raturder  atteabir  otar  he  obtained  in 
hare  thatait  Iota,  at  illuttrai^  (51-600)  arith 
ur  •iiHont  hnili  in  tiaer.  or,  witk  ihe  addiiion 
«d  a  ttrlnt  heaiiac  irantloraar.  leaperaiere 
iiMiirolt.  and  lontfol  panel  ( I  i?  >;  or.  mih  (be 
etMira  atteabir,  rontrult  and  lomrol  panel 
ealoted  in  a  mahonanr  larmnn  cate  (li'*CX 
I  oaplete  laiali*#  available,  tee  Mlon 


no  lOK 

i  tecTaet*^* 
SoROlN-Tir 


A  neneral  pyrpote.  A  C.  operated  driver 
amplihcr  for  nte  mib  imxlel  12^  Kei order, 
etsfnpritinn  three  diren  luopled  potb  pull 
ttapet  Maiianm  tentiitvitr  50  mv  per  ini  , 
aiAiffiMa  tentidviir  50  volit  per  ta  .  tviib 
fotir  ifiieraediaie  ranpet  Halamed  inpiic  ter- 
ainali  available  mtb  impedamet  of  5  mepohmt 
•o  ground  i  oaplete  information  in  latalog 
abonn  belon 


K«‘4'orfiing  ( t^'ilUifcrapli 

I’HOTRON  IN.STRIMENT  Co..  6516 
Detroit  Ave..  Cleveland  2,  Ohio, 
offers  instantaneous  recordinjr  on 
strip  chart  at  fre<iuencies  up  to  120 
cps.  The  complete  instrument  in¬ 
cludes  amplifier  and  sintrle  or 
double-channel  recorder.  However, 
amplifier  or  recorder  may  be  u.sed 
separately.  Chart  .speed  is  variable 
from  zero  to  maximum  speed. 


M«>dtl  vhotvn  at  right  it  a  tingir  tbannal  unit 
lompriting  ab«>«c  5mplih«r  W6  and  Hnordrr 
12',  ioniatntd  m  ont  mabofanr  tarrying  lata. 
and  datigntd  l«»f  uva  in  the  indutfrtal  b«Td  ai  a 
dtraii  writing  vatwum  tuba  ratording  voltmaier 
tapabla  of  raproduting  any  alaitriial  pha- 
nomana  from  tha  ordac  i>f  a  taw  millivolit  to 
mora  than  2(^  voltv  Mora  tompletc  data  in 
latahig  vhona  bal«iw 


At  luwar  light  It  a  ivpu  at  '  I’olv  \  ito  multiple 
ihannri  dirait  writing  Havordar  and  .Amptihar 
in  ionvola  NumariHit  lombinatiisnv  ot  thit 
ravording  at)uipman(  and  ataociatrd  amplihart 
and  aiiavtonat  art  availabla  I  ha  Multi-i nannal 
Ka«o(dar  (Modal  165)  provide*  lor  the  timul- 
tanaviuv  ragitiration  of  aP  hi  inout  pha* 

nomana,  uting  iHa  tama  primiplat  and  method 
at  tt»(  the  Rav(»rdar  Aitamblv  above  In  addi 
tion.  tha  Polv  Vito  Kavordcr  provide*  a 
vala^tion  of  eight  paper  tpaadt  50.  ^5.  10. 

2  5.)  o,  o  *  «(td  0  2^  mm/ta*  .  and  for  tha  uva 
ol  4.  2.  or  I  ihannal  ravofding  Parmapapar 
I  ha  Amplitiar  aviuipmant  it  hiHivrd  in  a  ravk 
whiih  ha*  tpa«  a  lor  lour  individual  driver 
ampitharv  (alaiiftvallv  idantual  to  modal  126, 
above!  and  one  4  ibannal  praamplihar 


NO  *** 

h  RfCTaNOOW* 
M  coonoii**^^^ 

WfinmAOftnn 


fo*  iompltU 
frimf  IrfO/ai  of  >om- 

oral 

uafSkfi, 

r#auv  teotrni  Je- 


SaNbart  iacarNrt  mi 
Mat  avtivtd 
ftm  tlMa  tn|iMl)  it 


ELKiTRt)-VouT':,  iNC..  Kuchanan. 
Mich.  The  TV655  versatile  micro¬ 
phone  ha.s  ultrawide  ranife  and 
hitrh-fidelity  dynamic  t>erformance 
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rtANTt  AND  SAiit  «(  OtA»wt^wf»  HT.  i— A 

AMAiJVf  (NVittON  ••  CU  iliwA  OIh* 


See  our  Exhibit  No.  2S7 
at  the  I.R.E. 

Radj)  Engineering  Show 


QUALITY 


COIL  FORMS 


Ensure  Satisfaction! 


CLEVELAND 


^CLEYELAMD  CONTAINER'S 

- -  CllVIlWIiO  1,  OHIO 


Consult  us  about  our  kindred  products  for  both  new  ond  established  needs  in  the  elec¬ 
tronic  and  electrical  fields.  For  the  best  .  .  .  "Call  CLEVELAND!" 


‘Reg  U  $  Pot  OH 
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Canada  wm  T  lAtvON  IiOmTm  iinE.  tt  •).  Oacvhu.  ONTAtiO 

i  •  ^  6IW  CINTIAI  AW|  ,  IAST  OtANCI.  M  j 

mw  tNOLAND  I  P  »ACC  AND  ASSOCIAFIS.  fAlMlNOtON  AV| 
«r(Sl  MAtTrOftO.  CONH. 


The  outstanding  choice  in  the  industry  for  coil  forms  in  all  standard  broad¬ 
cast  receiving  sets  and  for  permeability  tuners  .  .  .  Cleveland  Cosmalite  is 
backed  by  over  25  years  experience. 


COSMALITE*  spirally  laminated  paper  base  phen 
olic  tubes  are  engineered  and  produced  for  those 
who  must  have  quality  performance  with  attrac¬ 
tive  prices  and  quick  deliveries. 


CLEAN-CUT 

ADVANTAGES 


RADIO  PINS 


I  ExtrtiM  Uniformity 


2S«porior  Stoking  Quolitios 

...ends  will  roll  withoot  splitting 

3lottor  for  Molded  ?orts 

...closed  end  keeps  tompoend  oet 

If  ><>u  us«*  pins  for  varuum  tubes, 
uilapters,  tluor**a<’ent  lamps,  pluK!*.  or 
el**<’trical  «‘<iuipn>ent  of  any  kind,  the 
ehanc*t*  ar**  you'll  save  time,  money  and 
rej»vtiona  by  usituj  thes**  sujMT-smooth, 
Knimh'.ts,  patented  Uadi<t  Tins.  They  are 
available  in  a  wide  variety  of  styles  and 
sizes,  with  staking  end  either  clostsl  or 
o|»*n.  For  a  i|Uotation,  simply  send  a 
sketch,  sample  or  d«*scription  and  slate 
the  ({uantity  and  finish  you  n»ssl. 

SHEET  METAL  STAMPINGS? 

In  adilition  to  Kadio  Pins,  we  produce 
large  ()uantiti«>s  of  top  caps,  base  shells 
and  adapter  shells  for  vacuum  tulies; 
als*»  a  wide  variety  of  other  metal  prisl- 
ucts,  including  d<s>pHiraw’n  shells  and 
cups,  blanks  and  stampings,  ferrules, 
grommets,  washers,  vents,  fasteners 
and,  for  almost  every  manufacturing 
I  nspnrement,  the  world's  larg«*st  assort- 
'  ment  of  *'>elets. 

We  iiiMie  your  ini)uiry  to  the  Water- 
bury  Brass  (iiHKis  Branch  of  The 
American  Brass  Company,  Waterburv 
20,  Connecticut.  Mi 


NIW  PIODUCTS 

and  utility.  It  is  omnidirectional 
and  features  peak-free  response 
from  40  to  15,000  cps,  plus  or 
minus  2.5  db.  Impedance  is  250 
ohms.  The  microphone  writhout 
swivel  is  81  in.  long;  diameter  is 
lA  in. 


Kat  Trap 

Elmtro.mc  Rat  Traps.  Inc.,  80  W. 
Main  St.,  Rochester  4.  N.  Y.,  has 
incorporated  a  new  automatic  in- 
•secticide  device  on  each  trap  to 
eradicate  the  dreaded  disease-bear¬ 
ing  fleas  and  ticks  from  the  rats’ 
Ixxlies  while  they  are  electrocuted 
in  the  electronic  rat  trap.  .As  the 
electrically-charged  death  plate 
clamps  down  upon  the  rat.  a  single 
mechanism  releases  a  jet-spray  of 
insecticide  into  the  corpse.  Both 
rat  and  germs  are  dead  when  the 
IkmIv  is  released  from  the  trap. 


rot  QUALITY  HASS  600DS  —  AnacondA 


F-M  Si^ial  OntTulor 

B<X)NT0N  Radio  Corp.,  Boonton, 
N.  J.  Type  202-1)  signal  generator 
is  designed  for  use  with  telemeter¬ 
ing  receiver  eijuipment  and  in  other 
assiviated  applications.  It  covers 
the  IT.*)  to  250-mc  range  and  is  pro¬ 
vided  with  three  continuously  ad¬ 
justable  deviation  ranges;  0  to  24 
kc,  0  to  80  kc  and  0  to  240  kc.  The 
internal  audio  oscillator  provides 
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AN  ACCURATE  TV  RF  PIX 
AND  SOUND  CARRIER  MARKER 


tHE  DUAL  MEGA  MARKER  SR. 


New  Feature* 

•  ProTldM  both  touad  and  piciura  RF  markara  on  aoch  TV  chanaal  (cryalol 
coatreUad). 

•  Moikara  oaallobla  ot  hk^b  laaal  lot  uaa  with  TV  luaara  or  racalTart. 

•  Tona  modulation  may  ba  awltchad  on  to  aound  corrlar. 

•  4.S  me  ai^aol  (cryatal  coatrellad)  avotlabla  ot  aaporata  conaactor. 

•  Sound  Corriar  may  ba  twHcbad  oa  or  oil. 

•  Aitaaiiotort  oaollobla  lor  RF  ond  4.S  me  tWaol. 

•  Fraquaacy  occurocy  oa  Plctura  RF  and  4.5  me  atonal  .OlS.  Pictura  and 
Sound  Corriar  Saparotloa  4.5  me  *  500  cpa. 

PRICE:  1350.00  r.O.B.  Factory. 


eijfht  fixed  frequencies  between  50 
cycles  and  15  kc.  Deviation  sensi¬ 
tivity  of  the  f-m  system  is  writhin 
It  0.5  db  from  d-c  to  200  kc.  The 
a-m  system  is  substantially  flat 
from  30  cycles  to  well  above  100  kc. 
The  instrument  is  desijoied  for  u.se 
on  115  volts,  60  cycles. 


Subniiiiialiire  Amplifier 
Tulws 


SYI.VANIA  KLECTKIC  PlUHtrCTS  iNC., 
500  Fifth  Ave,,  New  York,  N.  Y. 
Two  new  siibminiature  tubes  have 
been  designed  for  u.«e  as  Class  A 
a-f  amplifiers  or  resistancen-oupled 


THE  MOST  ACCURATE  ELECTRONIC  INDICATOR  OF 
INSTANTANEOUS  SHAFT  SPEED  VS.  TIME 


THE  ROTALYZER 


Naw  faaturai 

a  Diayioy*  laalantaaaou*  fthalf 

vanationa  v«  lima  oa  oactlloacopa 

a  Covara  v«ry  wida  »<ui9«  ol  abofi  rpm. 
a  Raoda  araraa*  ond  laataaionaoua 
abalf  ap»adi  to  vary  blab  occurocy. 
a  loduotoa  aboh  apood  ▼onotioBa  wbicb 
occur  roptdly 


a  Indtcotoa  vary  amaU  vanatioaa  la 
ahott  apo*d. 

a  Accurocy  ol  »poad  mdicotioa  botior 
than  .1%  .01 at  aoioctod  apooda. 

PRICE:  Pickup  and  AmpUtior  Analyior 
OllS  OOrO.B  Foctorr 
Spociol  Coatpamoo  Oacilloacopo  5321.00 
F  O  R.  Factory 

Prtcaa  •Itaatly  NifKar  aattiCa  USA  a«d  Canaria 


GLASSSEALED  CARTRIDGES  lor  gmt 
manlura  diodaa  ara  prool  aaoiast  molt* 


tura  aad  dual.  Anothar  wrinkla.  oppar- 
ant  Irora  tha  unit  ahowa  aboaa.  la  tba 
mathod  ol  brlaglnq  out  connaettoa  laoda 
ao  that  aaaarol  unlta  eaa  ba  moualad 
aida  by  alda  without  doaqar  ol  abortiaq. 
Sylaoaio  Eiactric  Produefa  IdCw  500 
rath  Aw^  Naw  Tork.  FT.  T. 


2U 
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W  BPUMtY  REcnntiis 
CORSn  TO  TOltWHClS 


.  up  sir»nK*> 

tcmcrt*  p»»»ni  I 

adkN  vafu“">  P'***'" 

omuibu..  to 

ab.H.«  un.fornuty  m  taun» 
charaO.r.Mio  our  u 
.....an,  pr-^«  •' 


.  around  sonuthtnH 

laic  a  ‘or-u.  Bradley  vaiuum 

.o.do.ou.a..re.u..v^^ 

I  reititier>  anil  mu<.n  uw 

pr-KCSsedre  ...-^^  ...  pa.cr 

i  Ntrun.  pr.uluct  perlormanic 

;r“',Tj  1..,  . . 

. 

. . . . 

. ■■■■■“■ 

j  lafvat  * '  .  .  I  I 

TlC  U  niaitammeurs  ^hich  ‘  ' 

.  de.  >arwn.  .e.pera.urc  ,eMU.e.men.. 


,„vets..-r  that  i>  ^ons. 

ratios.  'P'‘''V  «' 

,d  selenium  or  eopl'^r 

enstneer'  al»a>e  a\ 
,  SrHrt.ly  Bratlley-you' 


iM 

X 

THt  BRADLEY  uni 


SELENIUM  KECTIFIERS 
COPPER  OXIDE  RECTIFIERS 


SELF-GENERATING  PHOTOCELLS 


SPECIFICATION  DATA 

Coproa  CX2E  S*ri«ft  —  TK»t«  in 
tTrwm«nt  or*  roted  wp  to 

4  5  woltt  AC,  3  volti  DC.,  3 
milliomporot  DC  AvoilobI*  for 
oil  convontionol  circuiti  and  for 
tpociol  current  control  opplico 
tioftt.  Sii«  7/16'  114  M  3/6 
4  6*aibl«  loodt  Two  7  64  diom 
•t*r  movnttng  hoi*». 


COFROX  CX3E4F 


BRADLEY  LABORATORIES,  INC. 
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here*s  your  answer  to  problems  in 


a-f  amplifiers.  Type  6AD4  triode 
has  a  mutual  conductance  of  2,700 
micromhos;  the  6BA5  pentode  rat¬ 
ing  is  3,300  microhos.  Both  are 
enclosed  in  T-3  envelopes  and  are 
supplied  with  6  3-v,  150-ma  heaters. 


OSCILLOSCOPE 

RECORDING/ 


FAIRCHILD  CAMERA 


Ihis  new  i-nginn'ring  khiI  is  tindiiiK  niorc  4nd  more  umt  in  — 

I  KetordiiiK  <>1  eletironii  tiriuii  perlormanee. 

J  <  onipariMin  ol  pertormatur  atier  changes  have  heen  made. 

A  .S(iid>  ol  (omplex  high  ♦retjueni>  MgnaU 
t  (  omparivin  ol  two  or  more  Mmullaneoiix  phenomena. 

S.  I  elemelering. 

\  (i  .^nal>xlx  ol  hiKh  \|H'ed  iranMenix. 

’  .Monitoring  ol  random  traiiMentx 
H  .Maintename  ol  lalxiralory  records. 

A  remote  control  lonnettion  plus  d>namic  braking  makes  it  possible  to  start 
and  stop  the  camera  automatically  by  ihe  signal  itsell,  thereby  making  a  com- 
|>le(c  record  ol  irregularly  iHcurnng  phenomena  without  wasting  lilm  and 
Scithout  ans  attention  on  the  part  ol  the  operator.  Other  leatures  include: 

s)  Sharp,  c learly  delined  images  on  inex(xnsise  "mm  lilm  or  pa|ser,  b)  writ¬ 
ing  s|H-eds  up  to  J'*!)  inches  (nr  microsecond.  20  seconds  to  20  hours  ol  rexord- 
ing  on  DMMt.  rolls  ol  him.  or  M  i  minutes  to  H*  i  days  ol  rexording  on  l(KNI-lt. 
rolls,  dl  no  obstruction  ol  i>sc  iltosco|H'  controls,  el  permits  viewing  of  'scope 
while  photographing  phenomena. 

'Ihe  Oscillo  Record  (amera.  designed  by  lairchild  in  close  cooperation  with 
leading  users  and  manulac Hirers  ol  caihiKle  ray  oscilloscopes,  is  the  product  of 
the  worlits  foremost  manulacliirer  ot  prcxision  specialty  camera  ecjuipment.  It 
can  be  adaptexi  to  practualls  all  '  in  and  S  in  osc illoscoiws. 

(  ompicte  details  may  be  obtained  b\  writing  to  IK'pt  >X  .S,  l  airchild  (amera 
and  Instrument  <  otisoration,  SS.(l<,  \  an  Wyck  lioulesard.  Jamaica  1.  N.  Y 


Mercury  Vajurr  Rectifier 

AMPERKX  EI.IX'TRONIC  rORP.,  26 
Washington  St.,  Brooklyn  1,  N.  Y. 
Type  AGR-tl9.')l  grid-controlled 
mercury  vapor  rectifier  tube  has  a 
maximum  jieak  anode  voltage  of 
21,000  volt.s.  Filament  heating  time 
is  two  minutes.  In  a  single-phase 
full-wave  rectifier  it  can  deliver  an 
average  current  of  5  ampt>re.s. 


Resistanct*  IVrcentafte  Itritige 

SPEC1AI.TIES,  INC.,  Skunks  Misery 
Rd.,  Syosset,  I..  I.,  N.  Y.  Designed 
for  testing  and  calibrating  preci¬ 
sion  potentiometers,  the  bridge  illu.s- 
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i»rx>nr4tUif  10 
r  <liAm»tfY  I  V'>  i»  * 
V.OOO  wlUlio 


«ltb  IS  ti»rm»  4iul  M<**  «1r».  n 

iiAhtr  •iTh  vali»»»  fn  iu  SO  otmu 


MODEL  B-  to 

tliAriifi^r  J**'.  i»  *  i 
SOO.OOO  ohm*. 


ih  3  b4>lira{  t  tnu  1. 

la  rraiot4a<r«  tnna  S  obmi 


th  1' 

a  r«^i*(aa«'rH  t 


MODEL  0  -n  »*t> 
UiauMtcr  O'Oiii 


'i«b> 


fMawM 


Here’s  the  Hclipot  Principle  Hint  is  Revolutionizing 
Potentiometer  Control  in  Today’s  Electronic  Circuits 


CONVtNTIONAl  POTENTIOMITIRS  hav*  a  call  RIamaUr 
af  apa^OHimalaty  1!^'*  and  ^avida  anty  4**  (abaul  300  ) 
af  palanliamatar  alida  wira  cantaal. 


TMI  IICKMAN  NIIIPOT  hat  Ilia  lama  tail  diamataf,  yal 
flivaa  up  la  46'*  (3600  )*  af  yalanliaaialar  ilida  wira  can* 
Iral-naarly  TWELVE  llmai  at  much  I 


HILIPOTS  ARE  AVAILASLE  IN  MANY  SIZES: 


MODEL  E  >0  •a'U.  allh  4<l  h*l:ra 
«l.*mrt»r  U  AiAiJfthie  ivlfb  r«L] 

l.mH),r«M0  csbnu 

Aii>l  df^3(n«  of  rft«4)Tl*«ii 

THEHelipot 


Some  of  the  multiple  Helipot  advantages 

EXTFNSIVF.LY  un^d  on  prerinion  rl^rlronir  rtpiipnirnt 
during  the*  tlir  llr|i|K»t  in  now  Ixiiig  widely  adopted 
liy  manufartiir«*m  uf  c|tialil\  eleetronir  ri|iiipiiienl  to  iiirreane  the 
arrurai  y,roiiveniem'eaiid  utility  <»(  their  inntniment*.Thr  lleli|Mit 
permit^  miu  h  finer  ad ju«tineiii  of  rimiitn  aii«l  greater  arourary  in 
re*ii!»tanee  <  «mtrul.  ft  |»eriiiit4  nimplifs  iiig  roiUndn  and  eliminating 
extra  knoli*.  Itn  low*ton|iie  eha^raeterintim  (<Mily  one  im  linmnce 
Marling  ton|ue*«  running  tonpie  exen  le«n)  inahe  the  lleli|H>t  iileal 
for  |*owef-4|ri\en  o|H*ralionn.  >er>o  nie«  haninmn,  etc. 

a*ln</  one  of  the  moxf  important  HelifHtt  rj</i  onfiiges  i$  it$ 
itnuutaiiy  arrurate  lineartty^  i  he  llelifMtt  toteram  e  for  tleviation$ 
from  true  itnearity  is  nttrmally  hehi  to  mthin  uhile  pre» 

i  ision  M/iJfs  are  aiailahle  u  ith  toleranre%  held  to  0.1%,  .ftS%,anri 
eirn  on  airurary  /ierel«>/ore  tthtatnahle  imly  in  rosily  and 

deltrate  labttratory  ap/niralus. 

The  llelipot  i*»  availalde  in  a  wide  range  of  tyiien  and  renia* 
tanren  to  meet  the  re<|uiremenl<»  of  many  appluationn*  and  ita 
versatile  design  |H*rmits  readx  adaptation  of  a  variety  of  «|»eeial 
feature^,  a**  may  tie  ealleil  fiir  in  meeting  new  proldem*  of  rexia* 
tam  e  eoiitrol.  l.et  ii<»  '»lud\  your  potentiometerrheoMat  prohleni 
and  make  rerommendationn  on  the  appln  ation  of  l|eli|Mit  advan* 
Cage's  to  your  eqiiipiiieiit.  No  oldigatioii  of  rotirne.  Write  lotlay. 

*  t>a/a  a  t^r  Mo4*i  A  mm.i 


Sand  for  tho  Now  Hollpot  MohUtl 


CORPORATION,  SOUTH  PASADENA 


CALIFORNIA 
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Nivr  HIGHS  IN 
RfSOLUTKH 


THE  HATHAWAY  SC-16A  SIX  ELEMENT 

RECORDING  CATHODE-RAY 

OSCILLOGRAPH 


'm 

mm 
^14  m 
mni 
RAiA 

ivir# 


NEW  HIGHS  IN  RESOLUTION  ore  obtained  by  this  new 
OKillogroph  because  of  its  unusually  HIGH  FREQUENCY 
RESPONSE  and  HIGH  CHART  SPEED... designed  for  record¬ 
ing  fost  transients  and  continuous  phenomena. 


ttfOUiNCV  HVONSf  0  »•  100  000  cycUt  p*r  M<»nd 
■ICOtOS  we  '*  1000  ti  wp  tw  eoo  inclwt  pwr  M<»«d 

if  COffOS  10  ft  ••  wfi  t«  6000  p^r  »#<ond 

WilTINO  SiflO  100  000  iihH**  p«p 


Note  these  additional  unusual  features. 


•  $IX  IlfMfNTS  with  coAv«wi«fit  int»rcKon9#obU  tto9«i  lot 

1,  7.  3-  Pf  6  ftO€0$  on  IwiI  width  of  chort 

•  INTfiCMANGf  Aftlf  IfCOiD  MAGAZINES  for  CONTINUOUS 
ifCOiOING  on  htrip  chort.  oithor  6  mchoc  or  35rnm  in  width  gp  to  1000 
fgot  in  I•n9th.  OiUM  tlCOtOING  for  thort,  hi9h  »p«od  rocordt,  ond 
stationary  Chart  for  v«ry  thort  trontt«nt» 

•  PRECISION  TIMING  EQUIPMENT,  tunin9  fork  controllod,  for 
1  mtllttocend  or  10  mtHi»o<ond  tirn#  lin#« 

•  Crytlolcontrollod  Z  AXIS  MODULATION  for  1  10  m.ll.t«(ond 
tim*  morhi 

•  QUICK  CHANGE  TRANSMISSION  for  mstontonoous  Mtnclion  of  16 

rocord  o*«r  o  ron9*  of  120  to  1 

•  automatic  intensity  control 

•  continuous  sweep  oscillator  whKh  porm.U  V.gwmy  a%  well 

0»  rocordtn9 

•  S«f«9tn  pgl*«  LINEAR  OSCILLATOR  for  r^ordtn9  tron%t»nt»  on 
»tot»onory  film  TK«  rncord  con  inittoto  tho  tronttont  to  bo  rocordod,  or  tho 
troniiont  con  inifsoto  tho  rocord 


loch  ro<ordin9  olomont  it  o  comploto  gn*t.  fully  houtod, 
which  con  bo  inttonfly  intortod  or  romo«od  Rocording 
olomont  contomt  high'intontity  cothodo*roy  tubo,  ond 
both  AC  ond  DC  ompitfiort  Control  ponol  it  locotod  on 
outtido  ond 


FOR  FURTHER  INFORMATION.  WRITE  FOR 
BULLETIN  2  GIG 


INSTRUMENT  COMPANY  ^ 


trated  measures  the  percentace  of 
total  potentiometer  resistance  tap¬ 
ped  in  at  any  mechanical  settinir  of 
the  potentiometer  wiper  arm.  Ac¬ 
curacy  is  better  than  0.01  percent 
at  all  settintrs  from  0  to  100  percent 
of  total  resistance.  The  unit  in- 
cor|)orates  a  modified  Wheatstone 
bridjfe  circuit  and  operate.-^  from 
110-volt,  a-c  power  or  from  a  low- 
voltajre  d-c  source. 


Power  Source 


FfR.'iT  KI.KCTRONICS,  12  S.  Jefferson 
St.,  t'hicaKO  6,  111.  Models  1110 
and  1110-A  power  supplies  were 
desijrned  for  laboratories,  test-sta¬ 
tions  on  proiluction  lines  and  sim¬ 
ilar  applications.  They  produce  d-c 
IMivver  at  constant  output  voltayes, 
indeiH-ndent  of  variations  of  power¬ 
line  voltatfe  and  of  current.s  drawn 
by  the  load.  Output  i.s  0.5  kw 
maximum.  Power  consumption  is 
at)out  I, .500  watts  at  full  load  from 
a  11.5-volt  (nominal).  .50  or  Gn-cycle 
.■<inK'Ie-phase  a-c  power  line. 


Deiilal  Kiiilio^rapliy  Tube 


.-\MHKKKX  Ki.K<'TRO.\1C  L'OKP  .  25 

Washinjfton  St.,  Brooklyn  1.  N.  Y., 
has  announced  the  Mini-X  045A 
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And  which  Mntollic 


Rectifier  Is  Best" 


No  one  type  is  *‘best."  Each  type  of  rectifier 
has  characteristics  which  make  it  a  “natural” 
for  a  particular  application.  For  every  appli¬ 
cation  there  is  usually  one  best  type.  The  cor¬ 
rect  choice  depends  upon  the  application.  Here 
are  general  recommendations! 


>w-voHo9€ 


high-vehag* 


Fan  Cootod  Copp«r* 
Quid* 


High  currant  with  low 
Vottog* 


Whita  with  fon  cooling,  sataniwm  con  oparota  at  highar  currant  dantitiai  thon  coppar-onida, 
•fficiancy  will  ba  lowar.  Coppar-oiida  aging  romoint  ttobla. 


High-Voltoga  Saiamum 


High  Voltoga 


Fawar  talanium  cailt  an 


roquirad 


low  Currant  at  6  volt« 
or  ia»« 


Coppar-Onida 


Cali  for  call,  coppar-oaida  coats  lats  than  talanium.  Whara  tha  minimum  numbar  of  calls  of  aithar 
typa  it  roquirad,  coppar-oaida  will  ba  choapor 


Coppar>Oaida 


Long  lifa  with  un> 
chongod  output 


Whila  k>oth  typos  appoor  to  hovo  unlimitod  lifa  Choroctanstics  of  coppor-oaido  do  not  cKongo 
oftor  tha  first  6  to  12  months  of  continuous  oporotion  Solonium  continuos  to  ago  to  hsuild  up 
intornal  rosistanco  with  timo  ond  porticuiarly  with  high  currant  donsitios. 


Coppor-Oaido 


blocking  in  D-C  Cir¬ 
cuits 


Solonium  tonds  to  “unform"  whan  usod  as  a  chock  voivo  in  d*<  circuits  or  whan  idlo  for  a  poriod 
of  timo  (though  it  roforms  quickly  whan  rovorso  voltogo  is  improssod) 


Rosistonca  to  Corro-  I  Oil-Fillod  Solonium  |  Stacks  aro  hormaticaHy  soalod  in  oil,  protoctod  against  fumos,  dirt  and  dust, 

sivo  Atmosphoro  |  I 

Low-voltage  selenium  is  generally  recommended  os  a  compromise  between  copper- 
oxide  and  high-voltage  selenium.  Where  some  of  the  features  of  both  high-voltage 
selenium  and  long  life  copper-oxide  ore  desired,  low-voltage  selenium  would  be  o 
logical  choice. 

To  fully  meet  your  needs  General  Electric  an  impartial  recommendation.  Contact  your 
makes  all  three  types.  If  you  have  a  rectifier  G-E  Apparatus  Agent  or  write  Apparatus 
problem,  bring  it  to  us  As  we  make  all  three  Dept.,  General  Electric  Company,  Schenectady 
typK's.  we  play  no  “favorites.”  You  can  expect  5,  New  York. 


- GENERAL  RECOMMENDATIONS 


Whara  you 

wont  Usa 

Smoll  sixa  High-Voltoga  Salanium 

Light  Waight  High-Voltaga  Salanium 

High  pQwar  for  a  Coppar-Oaida 
fow  saconds 


Bacausa 

Facapt  for  12  volts  and  balow,  fawar  high-voltoga  salanium  calls  ora  naodod. 
Salanium-on-aluminum  calls  ora  much  Itghtar  than  coppar-oaida. 

both  typas  will  withstand  high  short-tima  currant  ovarloods  but  only  coppar-oaida  will  withstood 
tha  highar  a-c  voltaga  nacassary  to  dalivar  short-tima  high  powar  output. 


GENERAL 


ELECTRIC 
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UMf  "o"”*' 

oDpl'f®*'®"’ 


Trnck'Pfl 
mom  ot 


A 


A 


tiny  x-ray  tube  for  ua«  in  dental 
radioirraphy.  It  measures  2i  in.  in 
lenirth  (including  the  pins),  has  a 
diameter  of  H  in.  and  a  focal  spot 
of  0.8  square  mm.  It  operates  at 
45  kv  and  7  ma. 


>1111 


FREQUENCY  RANGE 


FREQUfNCY  RANGE;  300  to  1000  Mrgacyc let 
FREQUENCY  CALIBRATION  ACCURACY:  .-  0  5% 


OUTPUT  VOLTAGE  Maximum  varies  with  frequency  between 
0  3  volt  ond  2  volts  Adjustable  over  40  db  range 


OUTPUT  IMPEDANCE  50  ohms 


POWER  SUPPLY 


I  I  7  volts.  50  60  odes  60  watts 


DIMENSIONS  I  2’ 2 


MEASUREMENTS 


CORPORATION 


h  -ON'ON 


NEW  JERSEY 


300  Me  to  1000  Me 


llori/oiitui  Linearity  Control 


Ke^iiluted  l‘t»v»er  Supply 

OREGON  KI.EUTRONIC  MFX'..  CO..  206 
S\V  Wa.'shington  St.,  Portland  4, 
Oregon.  .MimIoI  .\3  regulated  power 
.supply  feature.-*  flexible  continu¬ 
ously  variable  d-c  voltage  output 
I  from  0  to  400  with  (l..5-p<'rcent  reg- 


MODEL  112 


''r'  MI.S  os.  illitor  was  designed 
*■  for  the  many  applications 
in  ultra  high  frequetvy  engi¬ 
neering  that  re.]uire  a  high  de 
grre  of  f resiliency  accuracy  and 
stability.  The  direct-reading 
frei|iirncy  dial  is  individually 
lalibrated  to  an  accuracy  of 


.\n  output  dial,  calibrated  in 
dcvilsels.  permits  relative  volt¬ 
age  measurements  within  a 
ratio  of  100  to  1. 


Radio  ('orp.  ok  Ame:ri(  a.  Harrision, 
N.  J.  Type  207K1  variable  induc¬ 
tor  i.s  designed  for  adju.sting  hori¬ 
zontal  linearity  of  the  picture  on 
10  and  12-inch  kinescope;*.  I’tiliz- 
ing  a  powdered-iron  core,  it  is 
intended  for  op«>ration  with  the 
217T1  horizonUil-sleflect  ion-output 
and  high-voltage  tran.sformer  and 
the  2051)1  deflecting  yoke.  Rat- 
ing.s,  characteristics  and  dimens¬ 
ional  outline  are  given  in  a  single¬ 
page  bulletin. 


I 
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THIS  MAN  WOULDN'T  NEGLECT 


A  MACHINE  IN  HIS  PLANT 

.yet  he  hasn’t 
had  a  Chest 
X-Ray! 


He  checks  every  piece  of  mechanical  equipment  he 
owns  for  wear,  lubrication,  efhciency. 

Yet  he  fails  to  take  the  simple  precaution  of  a  Chest  X-Ray  to  make  sure 
he  does  not  have  tuberculosis.  Xot  because  he’s  opposed  to  the  X-Iiay. 
Simply  because  he  is  not  sufficiently  informed— or  just  hasn’t  taken  the 
time  and  trouble,  or  does  not  realize  the  seriousness  of  the  problem. 

A  Che.st  X-Ray  is  the  first  step  toward  detectintf  tuberculosis  in  its  early 
stapes.  And  in  its  early  stages  it  can  be  cureil  with  the  least  loss  of  time 
from  work. 

So,  if  you’re  the  man  above,  that  one  .simple  rea.son  should  make  you 
get  your  Chest  X-Riiy— today.  Rut  listen,  see  how'  .serious  this  really  is: 

Between  the  ages  of  15  and  34,  tuberculosis  leads  all  other  di.seases  as 
a  cau.se  of  death— although  at  no  age  are  you  .safe  from  TB.  Yet,  if  everyone 
tloes  his  part  by  getting  a  Chest  X-Ray  peritxlically,  and  the  majority  of 
ca.ses  thus  discovered  are  followed  up,  we  can  eliminate  TB  entirely  as  a 
laiblic  health  hazard ! 

Will  you  do  your  part  today?  Get  a  Che.st  X-Ray.  It  may  mean  your  life! 


Published  in  the  public  interest  by: 


McGRAW-HILL  PUBLICATIONS 


ELECTAONICS— More*!,  1950 


223 


f:' 

J  " 


AROlO  PROOUCISiic 


NfW  flODUCn  ICMtMMtfl 

uUtion  at  loads  from  U  to  200  ma. 
Other  outputs  are  .  400  v  d-c  unreK- 
ulated,  0  to  —150  v  d-e  variable 
and  stabilized,  and  0.3  v  a-c  at  5 
amp.  fiutput  ripple  voltaKe  is  les-* 
than  10  mv.  A  40-/if  capacitor  may 
be  switched  across  the  rettulated 
output  to  accommislate  large  peak- 
current  loads. 


Cordially  invites  you  to  attend  dynamic  demon¬ 
strations  oi  ponoramic  spectrum  analyzers  at  the 
I.R.EL  National  Convention.  Booth  Z,  March  6th-9th. 

Lonq  recognized  as  being  unescelled  lor  laboratory,  research  and  pro¬ 
duction  applications  reguiring  spectrum  or  waveform  analysis,  these 
instruments  help  collect  data  more  quickly,  simply  and  accurately. 

Spertral  components  are  graphically  visualized  on  a  cathode-ruy  tube  as 
vertical  deflections  distributed  horizontally  in  order  of  frequency.  Deflec 
tion  height  directly  indicates  signal  level. 

Whether  your  problem  is  investigating  the  character-  Mm 

istics  of  AM.  FM  or  pulsed  signals,  spurious  osctlla-  sf  ^ 

lions  or  modulation,  cross  modulation,  etc.,  or  moni-  || 

turing  many  frequency  channels  simultaneously,  it 

will  pay  you  to  see  these  panoramic  analyzers  in 

actual  operation. 

■  PANOaSMIC  IONIC  ANSirZIl.  MOOIl  Sf  l 

Awtomotic  Wov«f»rm  Aftolytit  lr\  Only  1  S«<ond 

Arc»pt*d  os  th«  piaclicul  (iruiw«r  lor  truly  ftimplo  hiqh 
•pood  anolyBia  of  vibiolicm*  noi*o«.  haimrMtics.  intor 
nodulotioa  and  aroustlc*.  iho  AP  1  aulomatictilly 
oopaiato*  and  moasuro«  tho  froquoncy  and  maqnitudo 
of  romploi  wavo  compononis. 

fioquoncy  Ranqo  40  20  000rp«,  loq  »calo 

Voltaqo  S<‘alo  Lmooi  and  two  docado  loq 

Pirort  Roadinq  and  SimpU  oporation 

C<in  bo  calibtatod  to  dototmino  sound  lovol  ol  compo 
nontt  Piomontotiona  oosily  photoqruphod  or  rocerdod 


I  1  y|H*  Iron 

Kl.KtTRIC  SOLIIKRINC,  IKON  ('O..  iNC., 
I>f«*p  River,  Conn.  The  new  .\o.  61 
(>encil  iron  i.i  7  in.  long  and  weighs 
2.r>  ounces  exclusive  of  cord.  Handle 
temiHTature  at  the  (loint  where 
held  in  finger.s  is  no  higher  than 
IkkIv  temperature.  A  plug-type  tip 
i.s  held  in  place  with  a  set  screw. 
The  iron  is  regularly  wound  to  25 
watts  at  105  to  120  volt.s. 


SSNOaSMK  UlTtSMMIC  ANSITIIS.  MODil  IS  Z 
A  Now  Oiroct  Roodinf  Sportrum  Arrolyior 

An  insalunblo  now  insliumont  lor  monitorinq  tolo- 
moiortng  >ind  lot  invosliqatinq  ultra  audtbto  noisoo 
and  vibititroos  tho  SB  7  aU«>wt  ovorall  oboorvottoa 
of  a  JOOKC  wtdo  band  ot  htqhly  dot'iilod  oaiimina 
turn  ul  solotiod  trmrow  sogmonts  in  tho  ulttooouic 
loqkm 

rioquonrv  Ranqo 
HA'vianinq  Width 

Amplitudo  SmU 
ln(-ul  Valtcig* 

Kanqo 

Ri-finn.nq  R<it* 


2KC  300ICC  Unoai  »mU 
CiAtmuously  vaiiablo  trot 
:0OKC  to  ioro 
lansai  and  two  docudo  loq 


oppn 


fANADAPTOI  tA  )  U  4  PANAIYZOR  SB  3,  SB  4 
For  Conoroi  IF  SpOitrwm  Anolyiit 

Rocoqnitoil  n«  tho  faatost  and  aimplott  moans  of 
tnvosliqutnq  and  solvinq  such  Rf'  ptobloms  as  Iro 
quomy  stubility  modulation  characlonsticn  oscil 
lations.  poiasitics  and  monitor  inq  undor  static  or 
dynaintc  conditions  thoso  modols  ato  nvoilablo  in 
ovot  a  doson  ditloisnt  typos  dosigntnl  to  moot  youi 
portirular  application 

Panadoptor  units  oporato  with  suporhotorodyn# 
to<'olvors  which  tuns  m  tho  spoclium  soqmont  to 
bo  obooi  vod 

Panalysors  uso  an  ovtornal  signal  qonorator  tor 
this  purposo  and  hovo  a  hat  rosponso  lor  doioimin 
inq  tolativo  lovols  ol  signals. 


f4N40APTOB.  SA  •  FANAlTZOt  SB  • 

For  RF  Spoftrum  Anoiysti  whofo  Moiimum 
Bo»olw*ion  U  o  “Mutt 

Avoilobio  tn  sovoiul  typos  with  masimum  sixinmna 
widths  ranqinq  tfom  ^(X^KC  to  isDMC  both  tho  5A  4 
«ind  SB  4  foatuto 

s  Continuously  VaiKihlo  Roscdution  ti^  m  2S0KC  to 
100r(>s 

•  i>vn»  h»'«n»>us  and  Ni'n  sym  ht«»nmis  S«  anninq 

•  Long  Potsistomo  PispUiys  plus  Intensity  Grid 

M  nluUition  I  *1  .Analysis  Pulsed  HP  Signals 

•  '.niinuously  VaiuitiO  Scanning  Width  ttom 
rt-  IS  imam  tvi  Zoto 


I'NIVKRillTY  I.OrPSPEAKKJlS.  iNC.,  80 
South  Kensico  Ave.,  White  Plairis, 
N.  Y.  .Model  1410  filter  network, 
for  u.Re  with  coaxial  or  duplex  loud¬ 
speaker  system.R,  provides  a  proper 
attenuation  rate  at  a  crossover  of 
600  cycles.  It  was  designed  pri¬ 
marily  for  use  with  the  new  h-f 
tweeter  and  is  especially  reconi- 


Wrife  Depf.  E3  lor  complete 
speciheations  and  prices. 
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KOTRON 


THE  NAME  TO  REMEMBER  IN 
SELENIUM  METALLIC  RECTIFIERS 


AN  ArFHtATI  OF  STANDARD  ARCTURUS  CORPORATION 


KOTRON  Multi-volt  cells  are  the  only  industrial  rectifiers  blocking  40  volts 
rms  per  cell  v/ith  the  some  current  density  as  ordinary  26  volt  cells  —  They 
save  weight,  size  and  cost  and  have  higher  efficiency. 


KOTRON'S  amazingly  new  capillary  slop-gap  current 
collector  .  .  .  perfect  protection  against  moisture. 

No  center  contact  — no  slotted  petal  contact. 


KOTRON  3-phase  high  voltage  rectifier.  3  cells  in 
series  per  arm  block  120  volts  rms  0.5  Amp.  per 
sq.  in.  of  actual  rectifying  area.  Keyed  square  cells 
deliver  20*4  more  current  in  the  same  space  occupied 
by  round  cells. 


KOTRON  blocking  40  volts  rms  per  cell 
hos  the  some  current  density  as  ordinary 
26  volt  cells. 

KOTRON  blocking  26  volts  rms  per  cell 
hos  1 .6  times  current  density  of  ordinary 
26  volt  cells. 

KOTRON  blocking  20  volts  and  downward 
has  2.2  times  the  current  density  of  ordinary 
26  volt  cells.  High  or  low  voltage,  KOTRON 
sets  new  standards. 


KOTRON  RECTI-GRAPH 


KOTRON 


0.5 

CURRENT  DENSITY  AMPS  fn»SQ  IN. 


KOTRON  high  current  selenium  rectifier.  3-phase, 
half-wave  rectifier  stack.  Occupies  but  90  cu>  in. 
volume.  Delivers  12  volts  at  500  amps  fan  cooled 
or  2.2  times  the  current  density  of  ordinary  26  volt 
cell  rectifier  having  1 80  cu.  in.  volume. 

Echelon  terminal  structure  eliminates  soldered,  riveted 
or  screw  connections. 


KOTRON  specialized  engineering  consulting  service  available  to  help  you  with  your 
rectifier  problems.  Details  on  request. 


FREE  —  f«<hnico<  buiittins,  data  and 
i>t«ratvr«  ovailobit  for  doiign  ongi* 
and  monutocturing  •■•ewtivot 
r«qw«»ting  tom*  on  Com^ny  ito- 
tionory. 

T•l•pfc«f»•  HUmboldf  2  2400 
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itiliimiiiiiHflBE 


ELECTRON-TUBE 

CIRCUITS 


1  •  TtmrW  new  Uiuk  different  cU*«e« 

>}  tinuit*  nbirh  have  widespread  applies 
tion  in  rsdsr,  leleviaiun.  pulse  eummuoH'atKKi. 
and  fenersi  electtonic  ctmtrui.  Shows  h(  w 
tu  r<»mbine  circuits  uf  various  types  tu  achieve 
_ _ _ one  or  a  nutnSer 


Treats  pt.wer  rev 
lihers.  filters, 
refuiators,  amp' 
litude  mivlula 
tion,  osctlUtors. 
etc  ByS.^.€t^. 
Prof,  of  £wf/r 
Eng.,Sy^oc»si  I 
fagrt. 


RUNNING  TIME 
■I  METER 


rtjfJKS/ 


*  DcM^ntd  (oi  uM  on  AC  linti 
»hcr«  tiKCCuful  tcrocing  of  dec 
tronK  or  dfctricol  equipment  de 
pendt  upon  the  regular  tervicing  ol 
tucli  equipment  bated  on  actual 
operating  (or  idle)  time  Unit  hat 
a  range  ot  9999  9  houn  and  reiett 
automotically  at  10(X)0  houri  Can 
be  supplied  lor  either  120  or  240 
¥olft  60  cycle  operotion  and  hat 
operating  temperature  oi  — SS  to 


maintenance 

^  MANUAL  OF 

ELECTRONIC  CONTROL 


HOURS 


TOTAL 


Covets  insullation.  senricing  and  troukdr 
shiMiting  of  timing  relaj^s — time  delay  relays 
—photoelectric  relays — furnace  temperature 
nmtrol  -and  mercury  arc  rectifiers.  G<jei 
from  the  most  baste  electrical  circuit  to  ad 
vanced  circuits  ot  electronic  motor  contnd 
and  welding  control  Fditrd  hv  P.  E  Sfillft. 
Salfs  Mgr  ,  H'rllrr  Mfg.  Co  304  fagtg,  $4  50 


#  The  ffunntng  Time  Meter  is 
housed  III  Burlington  s  attractive, 
black  bokelite  3"  squore  or  3^3* 
round  cote 

Write  Dept  F  30  for  further  de 
toils 


ULTRASONICS 


da  A  cusnpletc  engineering  vonsideration  of 
the  ultrascmic  held.  Reviews  electronic  con 
snleratKms  and  outlines 
of  circuits.  Kxntains 
mechanical  and  elec 
trical  design  and  construe-  V 

turn  terhn*qiie»  frum  \  ^ 

the  de«icn  consideratiot  \  as  ' 
of  ullraftfinic  crystals  tc  \  ^ 

the  m<‘asurement  of  ultra  ^ 

sonic  waves.  Includes  data  q 

on  instruments,  applies  % 

turns,  developments,  etc  “I* 

«v  B  Carit*  f.rmeWv  «  ^ 

Ifirh  St'ftry  pr>ydi  264 

fagrt.  15  60  . 


BURLINGTON  INSTRUMENT  COMPANY 

BURLINGTON,  IOWA 


APPLIED 

MATHEMATICS 


for  Radio  and 
CommunicotiOA  Engineers 

4a  \  civnplete  course  yn  mathematics,  frosn 
arithmetic  thrrnigb  cnkulus  drsigneri  for 
home  study  Each  theory  is  buils  un  from 
the  basic  fundamentals  to  elaborate  detailed 
cunerpta  Tractical  exercise  problems  help 
build  a  working  knowledge  of  trigonometry, 
vector  addition,  etc.  By  C  Smtik.  Smith 
Pro^t.  Kauw  Ins$%t  336  poors 


McGrow-HiM  Book  Co. 

330  W.  42d  Sr,  N.Y.C.  18,  N.  Y. 

Hend  m«  boekisi  exrrmpmdlng  to  nuniher^  eneireletl 
hai'  W  for  IS  daw  etaininattoo  on  a(>pr>Hai  In  IS 
>larv  I  will  'e«Jt  for  Na’Ii'Si  1  Ben>.  pule  fe»  ‘vma 
for  dwltien.  and  return  .mwaiiied  la-'k'*'  pMtpaid 
We  pay  fnr  tieinery  if  y<iu  remit  with  ih:*  eoup-ti 
«ame  raiuin  pcitilege 


There  U  A  Transicoil  Unit  DesiQned 
To  Meet  the  Requirements  Of  Your 
Particular  Application 


Comfptgtg  Tockotcof  Oofs 
Aomtimkig  U^on  ffegwesf 


TRANSICOIL  CORPORATION 


1U  Worth  St., 
New  York  13,  N  Y. 
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nniiini 


5^"S0UIIIT-S0UArTf'^<wwe^ 


MIW  PtOOUCTS 


mended  for  the  exactinir  needs  of 
concert  halls  or  theatres. 


yiHlTE  FLEXieit 


Higli-Frequency  Tneeler 

•Mark  Simpson  Mfg.  Co.,  Inc., 
32-28  49th  St.,  Lontt  Island  City  3, 
N.  Y.  The  Ma.sco  HFT-100  high* 
frequency  tweeter  is  designed  for 
use  with  the  average  cone  s|)eaker 
in  order  to  obtain  an  overall  re- 
spon.se  up  to  15,000  cycles.  In 
operation,  the  existing  cone  speaker 
is  demounted,  the  .screen  with  the 
high-frequency  speaker  is  put  into 
place  and  the  two  speakers  are  then 
connected  in  series. 


Make  your  TV  sets  easy  to  tune.  Eliminate  the 
squatting  and  squinting  that  is  necessary  when 
dials  are  mounted  in  the  dark  below  the  picture 
tube.  Mount  the  dials  where  they're  easy  to  see 
and  comfortable  to  operate. 

You  can  do  it  readily  by  using  S.S. White 
remote  control  flexible  shafts  to  connect  the 
dials  to  the  circuit  elements  they  tune.  These 
shafts  were  developed  just  for  this  kind  of  duty 
and  have  the  right  characteristics  for  the  job. 


TiMiiperalure  (^onlroller 

Brown  Instrlmknts  Division, 
.Minnkapoi.is-Honeywell  Recvla- 
ToR  Co.,  2753  Fourth  Ave.,  S., 
.Minneapolis,  Minn.  Model  077  elec¬ 
tronic  control  in.strument  will  con¬ 
trol  indu.strial  processing  temiM*ra- 
tiires  in  which  the  temperature 
range  i.<  between  20  deg  b<dow  zero 
and  300  deg  above.  It  contain.^  a 
sensing  element  which  forms  one 
leg  of  a  Wheatstone  bridge  circuit 
so  that  any  minute  change  in 
temperature  causes  the  bridge  to 
become  unbalanced  and  permits 
current  to  flow.  Electrical  unbal¬ 
ance  of  the  bridge  is  imposed  on  an 


BULLETIN  4501  will  give 
you  full  details  about  the 
shafts.  Write  for  a  copy 
today. 


IMw  CO.  M  OivniON 

•Oiri.  ■  !•  tAtt  4*tk  IT..  NIW  TOIR  II.  N.  T.~ 

(IIXIIIC  SHATTS  AND  ACCfStORIIl 
MOlOfO  TIAITICI  ftOOUCTS-llOlOfO  •niSTOCt 

Cm€  0^  A4A4  Z 
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37.  Ilaaar  oad 
lap«t«4  ol 

1000  ohm*  Bla.  to  S 


*  ftMiM  43.  10.000  okm 
■rax.,  ItoMT. 

A  RMUtoBC*  vahiM  with- 
la  lOS  plai/aiBHt. 
•taMlard.  OB  Typo  43. 
Wtikla  lOS  OB  Trpo 
37  «iiOo(  100.000  okiu: 
30%  o*o(  100.000  otuBi 
IRMA  StcuKtord). 


DUAL  AND  TRIPLE  CONTROLS 


it  Two  or  Ikroo  Clorootol  Soriox  37  xlmullaBoout  coBirol  o(  two  or  thro# 
Icoapoolttoo  oloBtoal)  or  Soriox  43  clrcullx.  Noatotl  mochanical  lob  yol. 
iBPitO'Wouod)  coBiroU  la  toadoBi.  And  moat  ottlclxnL  oloctricoUy.  Only 
With  or  wllhool  iwlicb.  Ono-knob  P('*dia. 


X-VAR  It  ■OB'Corrotivo,  aoB-crooplBf  —  loovot  wiro  roady  for 
toldorlaf.  Now  la  ato  by  loadlay  moapfacfarort  of  oloctricol 
prodocft.  Writ*  for  ftff  SAMfLf  for  foiflxf. 

FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  Frclinghuysen  A%enue,  Newark  4,  New  Jersey 


INSULATION 

FORMVAR  •  FORMEX  •  ENAMEL 


SECONDS 


f  ^  ^  1 

LJ 

POSITIONS  OPEN 

For 

SENIOR  RESEARCH 
ENGINEERS 

And 

PHYSICISTS 


Established  Electronic  and 
Control  Laboratory  in  the  Los 
Angeles,  Caliiomia  area,  of¬ 
fers  exceptional  opportuni 
ties  for  Senior  Engineers  and 
Physicists  having  outstand¬ 
ing  academic  background 
and  experience  in  the  fields 
of 

•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Desiqn 

•  Flight  Test 

Instrumentation 

Salaries  commensurate  with 
ability,  experience  and  back 
ground.  Working  conditions 
and  opportunities  for  ad¬ 
vancement  are  excellent. 
Send  information  as  to  age. 
education,  experience  and 
work  preference  to: 


NORTH  AMERICAN  AVIATION.  INC. 

Aerophyuct  Loborolory 
•oi  No  K3 

12214  South  Lohewood  Bl>d 
Downey.  Colitornio 


ClMOtlit  MfC  (0 .  SK  •  DOVIt  MIW  MiMnsMt  •  In  Canada  hmmU? 
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NIW  P»OOUCTS 


(CMtHIMd; 


electronic  amplifier  which  ampli¬ 
fies  and  detects  the  direction  of  un¬ 
balance  to  operate  either  of  two 
outpnt  relays  accordinK  to  the  di¬ 
rection  of  temperature  chanjre. 


m-i 

W 

■  ■ 

1  »)<0  ■ 

L.  .J 

•  .a 

TUBES 


the  complete 
line  for 

industry. . ./  ^ 


Picture  l-F 

Radio  (  orp.  ok  America,  Harrison, 
N.  J.  Sew  picture  i-f  com|)onenta 
Kivinff  improved  sensitivity,  selec¬ 
tivity  and  response  are  as  follows: 
the  202K.")  converter  transformer: 
202K6,  202K7.  202K8,  202K9  and 
202K10  picture  i-f  transformers: 
and  202K11  cathode-circuit  trap. 
These  unit.s,  tuned  by  conveniently 
adjustable  cores  are  designed  for  a 
sound  i-f  carrier  of  21.25  me  and  a 
picture  i-f  carrier  of  25.75  me. 


Siiiull  IM]  .Motor 

Ki>;(T!U>-Aire,  l.Nc.,  11439  Van- 
owen  St.,  North  Hollywood,  Calif. 
Model  1301  Highspeed,  reversible, 
1  100  h-p,  d-c  motor  has  a  built-in 
electrical  mechanical  brake.  Run- 
ninjf  torque  is  1.1  inch-ounce  at 
19,000  rpm  at  28  volts  d-c:  and  the 
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FREI— New  20-poge  / 

RCA  Tube  Booklet*  '  ^ 

rOR  ALL  YOUR  ELECTRON 
TUBE  NEEDS. ..phone  your 
local  RCA  Tube  Distributer 

Your  local  RCA  Tube  Distributor  carries  adequate 
stocks  of  dependable  RC  A  Electron  Tubes  to  meet 
virtually  every  industrial  and  labt>ratory  requirement. 
For  prompt  service  on  all  your  electron  tube  needs  . . . 
look  to  vour  RC.A  Distributor. 

rns.n..n„«.  Kt-A.  S.O.o„  K60T. 
thirge  l  ube*.  *od  Isniuoo*.  A*k  H»rri»on.  N.  )■ 


RAD/O  CORPORATION  of  AMERICA 

tLKCTMOM  TUBKS  HARRISOM.  M.J. 


•t  Ml  ImSvtUv 


FINGERTIP 

SPEED 

CONTROL 


•  TACHOMETER 
PROPORTIONING 

•  TENSION  OR 
POSITION  CONTROL 

•  MOTOR  INTEGRATORS 

•  BI-DIRECTIONAL 

•  DYNAMIC  BRAKING 

•  SERVO  CONTROL 


liO 


MODERN 
ELECTRONIC 
ENGINEERING 
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GIVES 


PRECISE 


LINEARITY 


±0.1% 


ACCURACY 


Unite  lec  immaoiott  inipwni: 

1,000  le  30,000  oKm  tanf«. 

Se««ial  r.Mteanc*  mod*  le  ord«>. 


ESS 


YOU  CAN  DO  IT  BETTER  WITH  toRMlo^ 


|iORMl(£ 

makes  a 
grade 

that  *'Makes 
The  Grade^^ 


and  you  II  find  fht  proof  in  Formica  i  ntw 
“DATA  FOR  INDUSTRY"  Ihe  most  comprt- 
hentive  technical  handbook  on  laminated  plas¬ 
tics  ever  produced.  Properties  and  performance 
characteristics  for  every  grade  are  at  your  Fin¬ 
gertips  in  this  96  page,  durably  bound  reference 
volume.  Send  $1.00  today  for  your  own  per¬ 
sonal,  numbered  copy.  Learn  how  Formica  can 
serve  you,  whatever  your  requirements. 


Pfoductiv« 


(ORMI^ 


FORMICA 

4«40  SPIINC  GROVE  AVI.. 
CINCINNATI  32.  OHIO 


I 

prodkiC*!  CO 
4  Codwtn  Av«  N  J 


N(w  rtoDucn 


The  INDUSTRIAL  and  TELEVISION 


a  dependable,  versatile,  portable 
AC-DC  oscilloscope  is  required  for 
electronic  measuring  or  testing. 

AND  NOW  .  .  .  new  companion 
products  in  keeping  with  the  rigid  Waterman  standards  of 
engineering  excellence ...  THREE  NEW  POCKETSCOPES  will 
be  unveiled  in  a  premiere  showing  at  the  IRE  Radio  Engineer¬ 
ing  Exposition  .  .  .  _ _ _ 


A  SIMULTANEOUS 

DUAL-TRACE 

POCKETSCOPE 

A  WIDE  BAND 
POCKETSCOPE  ! 

A  HIGH  GAIN 

INDUSTRIAL 

POCKETSCOPE 


An  Electronic 
Milestone  You 
Must  See! 

To  Fill  a  Multitude  of 
Engineering  Needs  I 


V  Adore  Versatile . . . 
j  Greater  Utility ! 


Proudly  b«armg  th«  heritago  lh«  famod  S-ll-A 
POCKETSCOPE.  n«w  ir^ttrumonft  includo  such  f«ofuro«  at 
10-t>mo»  more  ttntitivity  . . .  non-frequorscy  diKrirmrsotirtg  vol- 
um«  controU  . . .  trigger  tweep  . . .  and  mor^y  other  impoftont 
odded  features  You  must  tee  these  wonderful  new  instrgmentt 
IN  ACTION  — at  the  show  — to  truly  appreciate  them! 


iitiEiiiiu  rieDitis  ce.,  lit. 

.  rHiiAoiieHiA  as,  rA. 


MANUfACTueieS  Of 


POCKETSCOPES  . . .  RACKSCOPES  . . .  D.  C.  AMPLIFIERS 


RAYONIC  TUBES  AND  OTHER  ELECTRONIC  TECHNICAL  EQUIPMENT 


Sulimiiiiuture  Relay 


I’OTTKR  AND  BRVMFIKID,  r)4y  NV. 
Washinjfton  Blvd.,  t'hicajro  6,  111. 
Model  S.^J  suhminiature  relay  i.s 
available  with  windiiiK^  high  a.s 
8,000  ohms  and  adjustment  for  cur¬ 
rent  operation  to  pull  in  a.s  low  as 
:$  ma,  with  coil  consumption  of  75 
mw  minimum.  The  standard  model, 
w'ound  for  d-c  voltage  actuation, 
draws  approximately  0.5  watt,  but 
the  coil  size  will  permit  a  maximum 
dissipation  of  1.75  watts  at  88  deg 
C  rise.  It  is  available  in  either  the 
oj)en  type  or  hermetically  sealed  in 
a  miniature  glass  tube  envelope 
with  a  7-prnng  base. 
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II-V  PoHfT  Supply 


•  ••  B 


Kaimo  Corp.  of  America,  Camden, 
N.  J.  Type  EME-2  regulated  d-c 
power  supply  is  designed  for  appli¬ 
cations  requiring  a  voltage  between 
10  and  50  kv  with  a  maximum  cur¬ 
rent  requirement  of  2  ma.  -An  ideal 
accelerating  supply  for  c-r  tubes 
in  experimental  equipment  or  as  a 
permanent  set-up  for  te.sting  these 
tubes,  the  driver  and  rectifier  units 
pictured  above  are  al.so  designed  for 


An  Enviable  Record  of  Performance  and  Dependability! 


brake  operates  within  the  18  to  30- 
volt  range.  Dimensions  (excluding 
worm  gear)  arc  3.5  x  1.75  in. 
diameter,  and  weight  is  slightly 
over  1  pound. 


ni 


1 


byIVaterman 


The  Shape  and 
Size  YOU  need! 


mu'"* 


Make  Your  Circuits  "Slip-Proof 

with 

CURTIS  TYPE  “K  ” 

Lock-Irt  ^ 

TERMINAL 

BLOCKS 


Th«r«  \  no  chaiK*  of  peHin^  o«t 

•I  dropptfif  eet  af  potifiee  when  yea  nu 

Ce«t<«  Type  "K'  Teftnieal  tiocht  Solder 
type  tppde  legt  pvt  Mcattly  held  in  poti 
tien  vhen  hinder  Krewt  pre  drpwn  up  but 
any  lerminpl  cpn  be  quickly  pnd  ep%iiy  re 
moved  wben  deeired  The  tolid  bpse.  o 
Cortit  feptpre  inywret  mpitmvm  mevlption 


M(file  for 


Tho  Tfwd  hifh-fidolity  ewfpwl  trpnyformort 
lietod  below  o#ord  o  etondord  of  porformonco 
oocoodod  only  by  tbo  TrMid  "HS"  Soriot  owl* 
ppH  fmbodyinf  o  timpliftod,  inoapontive  con* 
•traction  throwph  tbo  ato  of  mott  pfodwetton 
dio>»fpmpod  cotot  ond  Hooiblo  loodt,  cotte 
on  tboeo  tvon»formor»  oro  bold  to  o  mifiimwm 
witbowl  o#o<tinf  porforriMinco 
Tbo«o  trontforfnoft  oro  doiigfiod  witb  plenty 
of  tbo  bigbott  qwolity  coco  mottriol  ond  with 
intorloovod  windingi  of  low  roeietonco  Tboeo 
cpilt  bovo  o  froqaoncy  rotponeo  linpor  within 
1  db  from  30-1 S  000  eyelet  ond  will  deliver 
tbeir  fell  roted  owtput  within  3  db  over  tbit 
entire  10090  of  froqwenciot  Tbeir  high  open  cir. 
Ctfit  reoetonee  ond  low  leokoge  reoctonee  will 
permit  tbeir  ute  within  feedbock  Ipopt  em- 
ployinp  ot  high  ot  30  db  of  negotive  feedbock 


Typo  frimory 
No.  Impedonco 

1  aiA~  SOOO  C  T 
i  3JA  1000  C  T 
S  3SA  SOOOCT 
S  JtA  9000  C  T 
S  40A  ISOOCT 
S43A  4100  CT 
S-4S1  4000  1000 


All  Size*  In 

Squor*  and  Ractongular  Tubas 

Lcadinn  manufacturers  rely  on  the  quality 
and  eaacineif  of  PARAMOl'NT  paper 
tubes  for  coil  forma  and  other  uses.  Here 


"s-aaa  >000  1000  «  a-ia  10  11.00 

too  iso 

Circuit  diogromt  for  tbo  motl  effective  ute  of 


entire  Tnod  line,  ore  thown  in  Cotolog  TR-49>A, 


pnccs  plus  or  minu«  .002*  Msile  Co  your 
tpci  ibcptions  ctr  rnginecrcd  for  VOU. 


PARAMOUNT  PAPER  TUBE  CORP. 

616  LArAYITTI  ST.,  FORT  WAYNE  1,  INO. 

Msmmf^itmrrrt  ef  Psffr  Taking  far  thf  F Irrtrifal  Intimitry 
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you  ha«e  the  advaniafie  t 

>f  long,  specialized 

eiperience  in  prod 

K  the  ezact  shapes 

and  sues  for  a  iireai  r 

nany  applications. 

Hi- Pirtrciric,  Hi 

■Sirengtb  Kraft,  Fish 

Paper,  Red  Rope, 

or 

any  combination 

VcMind  on  auiomaiic 

machines.  Toler- 

i 


Coil  Winding  C.uunt<*r 


I’RODllTION  iNSTRVMKNT  CO.,  710 
W.  Jackson  Hlvd.,  Chicago  6,  III. 
The  Clipper  quarter-turn  coil  wind¬ 
ing  counter  will  count  to  si)eeds  of 
10,000  tum.s  per  minute.  Equipped 
with  a  6-inch  dial  which  indicate.** 
2.500  turn.i  and  repeats,  it  automat¬ 
ically  detlucta  turns  taken  off  the 
coil  in  ca.^e  of  overrun. 


Miniature  Tubes 
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u.-ie  in  nucleonic.s  and  the  operation 
of  laboratory  te.st  e<iuipment  for 
Keneral  use. 


Cenkrai.  Electric  Co.,  Schenec¬ 
tady.  N.  Y.  Two  new  miniature 
tube.s  have  been  developed  for  use 
in  altimeters,  radio  cotnpa.s.ses, 
radio  control  equipment  and  h-f 
aircraft  radio  receivers  and  trans¬ 
mitters.  The  GL-5814  is  a  heater- 
cathode  type  medium-mu  twin 
triode  with  a  heater  voltage  of  6.3 
volts  at  0.35  ampere  for  parallel 
oi>eration  and  12.6  volts  at  0.175 
ampere  for  series  operation.  Its 
maximum  plate  voltage  is  330  volts 
and  plate  dissipation  is  3.03  watts. 
The  GL-5751  is  a  high-mu  twin 
triode  with  the  same  cathixie  heater 
and  maximum  plate  voltages.  Its 
plate  dissipation  is  1.1  watts. 


Kench  INiwer  Supply 

P,  R.  Mallory  &  Co.,  Inc.,  3029  E. 
Wa.shington  St.,  Indianapolis  6, 
Ind.  .Model  6RS10  portable  d-c 
power  supply  was  designed  for  such 
use  as  testing  and  demonstrating 
automobile  radios  and  electrical 
equipment,  operation  of  telephone 
systems,  laboratory  e<)uipment. 


(COIlflAW*^) 


For  Electronic  products  fur  export,  contact  Driver-Harris  Company,  Harrison, 
New  Jersey.  Harrison  6-lHOO. 


*Sup«riui  Tube  Compunr  Piirats 


Alt  o«»o>y«««  to  H"  0.0. 

Cartom  •nolysM  (.035"  i*Hia  woU)  vp  to  1!^"  O.D. 

SUPERIOR  TUBE  COMPANY 

2S00  Oormcntpwfi  Avp.«  Npfritlpwfi,  Pm. 

ELECTKONICS  DIVISION 
188,000  SO.  FT.  PRODUCING  METAL  TUBING 


Mtw  raooucTS 


Correct  performance  characteristics  are  assured  by  a  combination  of  exactim 
production  prexedures,  constant  metallurgical  and  chemical  laboratory  control  aiM 
continuous  testing  both  in  our  Electronics  Laboratory  and  in  actual  service. 

Superior  Lockscam*  cathcxles  are  available  in  round,  oval  and  rectangular  shapes, 
plain  or  beaded  as  required. 

Write  fur  full  information  on  types  of  materials,  dimensional  range  and  tolerances 
of  these  revolutionary  Lockseam*  cathodes. 


lockseam*  MKKEl  CMHOOtS 

Television 

Lock».om*  Division. 

Soporior  Tube  Compo  V  q«o«'*V 

hos  -Mroed  iH  fl,ia  of  Ulovision. 

cothodes  for  tho  ^  ,„ochinorY  ♦«»"* 

rrr  . . . 


a 


V 


Ill  potvntiofMtcrt,  FoircHild"  ond  "Pr»<i»iofi**  or«  tynonymout 
in  foifcliild  clot*  loUronc*  mochining  of  oil  portt  go«t 

Kond  in  Kond  with  th«  corofwl  t•l•<tlon  of  th«  right  contoct  motorioH 
ond  th*  fight  r««4»ton<*  wtr*  ThU,  plwt  poinitaking  ottombly  by  ikilUd 
CfoH»m«n  ond  th*  •aoct  od(witmont  of  wipor  arm  proMur*.  oddi  up  to 
pof«ntioni«t*r  p«rfo«monc*  thot  ottwrot  twttomod  accwfocy  ov*f  o  mivic* 
Ilf*  for  •■CMiding  th«  guoront«*d  1.000,000  cycl*t  of  oporotion 

foirchild  onginoori  will  b*  glod  to  h*lp  m  fh*  tolnction  of  both  linear 
ond  non  Imoor  pot«nt«om*t«rt  to  moot  your  porticulor  n«odt.  Addrou: 
Dopt  1.  98  06  Von  Wyck  bouhrvord,  Jamoico  1«  Now  York. 


POTENTIOMETER 


PERFORMANCE 
THAT  EXCEEDS 
SPECIFICATIONS 


CAMfRA  AND  INSTRUMENT  CORPORATION 


T 

thias  Hit 

h  This  ^  Mania/.. 


BURGESS  ENGINEERS  WILL 
DESIGN  A  NEW  BAHERY  TO 
MEH  YOUR  SPECIFICATIONS 


It*»  nil  part  of  the  Biirtsrtt  Srrvu'r?  This  complrte 
KtiKinrrt  mg  MatruAl  lists  /luriifrec/s  of  hattrry  t  vfirg 
itr  vrliijirii  by  Hargrst  Kogirirrts  to  nir^l  nrw  require- 
mrnts.  If  thr  sjirritW  Iwttrry  you  need  is  ni»t  among 
thrin,  thr  coinplrtr  Hurgrss  fartlitirs,  design*  jvo- 
durtmn.  and  engineering  will  he  plated  at  your  dis- 
iww.tl  tn  huiM  thr  hattrry  you  need  in  any  quantity 
large  iv  small  * 

Writ*  For  iNGINEEKING  MANUAL  and  CHECK  SHEET 

No  obligation  H\  return  mail  you  will  receive  thr  FKEK  Kngineermg 
Manual  listing  the  conit>lete  line  of  Burgess  Batteries  ti>grther  with 
•|irs'ihAatitait,  also  thr  Buigrss  ‘  Check  Sheet*’  tm  which  you  may  outline  your 
requirements  in  the  event  that  the  battery  you  need  has  not  already  been 
deveUnird  Address: 


BURGESS  BATTERY  COMPANY 

(DEPT.  El)  FREEPORT,  ILLINOIS 


Very  Much  in  the 

T.  V.  PICTURE  ! 


300  OHM  Shielded,  Jacketed  Cable 


(Col  No  l}SM( 

Coaxial  Cable 

72  OHM  coaxial  cable.  Conitruction 
equivalent  to  RG59  U 

f  ~30nHM~"g 

(Col  No  22007.22007  A.  22007  1.73007  C.2»07  D) 

300  Ohm  Parallel 
Twin  Construction  Line  Cables 


(Co*  No  42007  42008  4  Conductor) 

(Co*  No  52008  5  Conductor) 

Four  and  Five  Conductor  Leads 
For  Rotating  Antenna  Controls 

PHALO  Single  Conductor 
And  Hook-Up  Wire 

Phalo  is  fully  equipped  to  assemble  spe¬ 
cial  harness  or  assembly  requirements  for 
almost  oil  Television  and  Radio  opplica- 
tions.  Send  for  your  copy  of  the  22  page 
PHALO  Catolog  NOW! 

PHALD 

Corner  of  Commercial  Street 

WORDIER,  MASS. 

Manwfocturort  of  TK*rmopto»tic  insulotad  wira, 
cobUt,  cord  »e*t  ond  tubing 
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.aolenoids,  relays  and  motors.  With 
a  d-c  voltage  continuously  variable 
from  0  to  8  V,  the  unit  niay  be 
safely  operated  continuou.sly  at  10 
ampers  and  intermittently  at  20 
amperes.  Filtered  d-c  output  with 
less  than  1-volt  ripple  is  6  volts,  10 
amperes.  Power  supply  has  a  0  to 
20-amp  d-c  ammeter  and  a  0  to  10-v 
d-c  voltmeter. 


LIlruMiiiir  S»l«l(‘ring  Iron 

.MI'M.ARD  Kl.EtTRONIC  PRODICTS 
Ltd.,  Shaftesbury  Ave.,  I.ondon 
WC2.  England,  has  developed  the 
type  K7.")87  ultra.sonic  .soldering 
iron  for  soldering  aluminum  and 
other  light  metals  and  alloys.  It 
consists  essentially  of  a  removable 
copp«*r  soldering  bit  and  a  magneto¬ 
striction  tran.sducer.  The  solder¬ 
ing  bit,  heated  by  means  of  a  con¬ 
ventional  resistance  winding,  is  se¬ 
cured  to  a  brass  block  held  in  firm 
contact  with  the  nickel  core  of  the 
transducer.  The  ultrasonic  power 
necessary  to  drive  the  transducer  is 
supplied  by  an  electronic  amplifier 
comprising  the  power  supply  unit. 


I.ileratiire 


Video  Oscilloscope.  Federal  Tele¬ 
communication  I.jjboratories,  Inc., 
.'iOO  Washington  Ave.,  Nutley  10, 
N.  J.  A  well-illustrated  descrip¬ 
tion  of  the  FTL-32A  vi«leo  oscillo¬ 
scope  is  given  in  a  recent  four- 
page  folder.  Special  features  of 
the  unit  treated  are  a  vertical 
amplifier  bandwidth  of  10  cps  to 
•lO  me,  and  a  horizontal  amplifier 
bandwidth  of  10  cps  to  10  me. 
Full  technical  characteristics  are 
given. 


Development  of  glahilized,  high  permeability  cores  of  various 
tviM's  and  grades,  has  greatly  increased  the  applications  of 
toroid  coila  in  the  low  frequency  range  from  .'>00  cycles  to 
200  K<!.  M&W  toroids  feature  high  inductance  and  high 
within  a  minimum  of  s|>ace  and  confined  electrical  field. 

Theiie  featuri'S  assure  the  highest  |>erformance  in  many  tyfies 
of  fillers  or  m-t  works. 

Over  fiftwn  years  background  in  coil  design  and  man¬ 
ufacture.  plus  the  latest  toroidal  coil  winding  equipment, 
provides  a  tximbination  that  makes  it  piawible  for  H&W  to 
meet  your  most  exacting  requirements.  H&W  Toroidal  (^iils 
are  available  in  open  types,  shielded,  potted  or  hermetically 
sealed  units  in  addition  to  complete  filters  or  networks  fur 
specific  applications.  Our  Engineering  Department  is  ready  to 
assist  you  with  your  problems  in  the  application  of  toroids. 


.\udin  Instruments.  Audio  In.stru- 
ment  Co.,  1947  Broadway,  New 
York  2.3,  N.  Y.  A  recent  one-page 
bulletin  illustrates  and  de.scribes 
the  following  audio  instruments; 
Model  100  bridger,  model  121 
logger,  model  140  disc-noise  meter 
and  models  12  and  14  miniature 
preamplifiers  for  use  with  the  04*) 
AA  condenser  microphone. 
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with  the  Peerless  hi  quality  18  watt  IRlOOE 
output  amplifier  tut  Heart  of  this  kit  is  the 
Peerless  S240Q  output  transformer,  con 
clusively  proved  superior  to  all  competition 
in  square  wave  tests  Amplifier's  response 
is  flat  from  20  to  20,000  cps  for  radio  input 
Phono  input  is  equalized  for  variable  reluc 
tance  pickup  Simple  modification  adapts 
amplifier  for  use  with  microphone  Kit  con 
tains  all  basic  components  and  instructions 
for  assembly 


lor?? 

Triod# 

Amphfitr 

Kit 


op  PEERLESS 

Electrical  Products 

Divisiott 


lui  I  lilt  St  vaiiTuooD 
ui  Slim  IK  *!•  roil  I] 
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ftEXIBLE  IVaveGUIO^^ 

ScU/C 


IN  VIDEO  TRANSMISSION 


Wov«fl»R  Waveguides 
szted  if>  tetevisiori  trontmiitaon 
Assembled  lengths  ot  WaveAe* 
Over  30  feet  long  corsne<t  mov- 
oble  orstennu  with  transmitter 
mside  building 


APPLICATION 


RESISTANT 


RESISTANCE 


Titene*  Wavenex  Waveguides 
give  you  all  the  advantages  of 
rigid  waveguides  pht  the  addi¬ 
tional  feature  of  flexibility.  Com¬ 
plicated  bends  and  twists  can  be 
made  with  virtually  rro  change  in 
electrical  properties  .  .  .  mstollo- 
tion  costs  ore  lowered  .  .  .  design 
problems  ore  simplified.  Wave- 
flex  Waveguides  ore  made  in 
many  standard  types  to  Army- 
Navy  specifications — or  our  en¬ 
gineers  will  develop  speciol  styles 
for  you. 

Writ*  Hr 

coMrim  wAviriix  cataloo 


THERMOCOUPLE  WIRE 


ASBESTOS  LEAD 
&  FIXTURE  WIRE 


INSULATED 
RESISTANCE  WIRE 


FIBERGLAS 
INSULATED  WIRE 


WIRE  TO  ANY 
SPECIFICATIONS 


TITEFLEX,  INC. 

500  Fr^lingliuvt^rv  Av«.«  N«««or%  3,  N 


Are  you 


^  .onc.,n.d  I  ,S,tj,0SllA0 

with  on  .nu>ucl  U  ^  „„„„ 

^  HEATING  PROBLEM?  ,)l  \  mcuiATro 

We  make  a  upocialty  of  'n  j  I  I  bcckTIMCE  WIRE 

auhited  teuislartce  wire  Pet  .1  '  1  islJlJiAnvt  fViRt 

hupa  we  can  help  you  We  can  \A  I  FIBERGLAS 

fuiniAh  either  mtraiqht  wire  or  l\  ,/  mcniATFO  WIRE 

flexible  cote  wound  elements.  V  \  INiUlAitu  niKt 

Out  heat  lesistinq  insulations  \  '  |  ]  WIRE  TO  ANY 

ate  supplied  in  qlciss.  asbestos  I  |  j  ”  J 

or  combinations.  Write  or  call  I  /  SPlCIFKATIONi 

us  about  your  problem.  '  '  * - 

Send  four  rlrttrofic  Centro/,  commumcatront  or  epp/tanco  wit- 

_  ing  tpoci/icoliont  for  a  rrcommtndrd  solution  by  our  tngitHprt. 

^  ^  .  rot  A  TtlAL  OlOlt  Ot  A  CAXLOAO  conio/t 


THE  LEWIS  ENGINEERING  CO. 

I  /'  I  *-1  ft 

NAUGATUCK  CONNECTICUT 
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Newark  4,  N.  J.,  has  published  a 
3  X  3-in.  book  containing  301  base 
diagrams  of  nearly  800  different 
electron  tubes.  Its  convenient 
size  and  form  enable  the  radio-tv 
serviceman  to  manipulate  it  in  the 
palm  of  one  hand  with  the  pages  i 
always  lying  flat.  Price  is  50  ^ 
cents. 

Self-IxHrking  Nats.  The  Palnut 
Co.,  77  Cordier  St.,  Irvington  11, 

N.  J.  A  new  four-page  folder 
gives  details  of  construction  sav¬ 
ings  and  assembly  with  washer- 
type  self-locking  nuts  on  sheet 
metal  products  and  components. 

It  outlines  assembly  procedures 
and  shows  many  typical  applica¬ 
tions  on  electrical  equipment, 
radio  and  television. 

.Multiple  Power  Supply.  Kepco 
l.,aboratories,  Inc.,  149-14  41st 
Ave.,  Flushing,  N.  Y.  A  single¬ 
sheet  bulletin  treats  of  the  model 
103  multiple  power  supply.  Chief 
features,  speciflcations  and  prin¬ 
ciples  of  operation,  as  well  as  an 
illustration  of  the  unit  are  given. 
The  instrument  described  is  par¬ 
ticularly  designed  for  laboratory 
tests  and  experiments. 

Polystyrene.  Plax  Corporation  Di¬ 
vision,  Hartford-Kmpire  Co..  P.  O. 
Box  1019,  Hartford  1,  Conn.,  has 
published  a  pocket-size  booklet 
summarizing  recommended  tech- 
nicpies  for  machining  and  working 
with  polystyrene.  It  covers  the 
use  of  coolants,  sawing,  turning, 
milling,  drilling,  threading,  tap¬ 
ping.  grinding,  annealing,  polish¬ 
ing.  forming,  cementing,  die-cut¬ 
ting  and  checking  for  stresses. 

Tele  Belay  I, ink.  Federal  Tele¬ 
communication  Laboratories,  Inc., 
.">00  Washington  Ave.,  Nutley  10, 
N.  J.  The  FTL-27-A  television 
uhf  radio  relay  link,  intended  as 
an  stl.  intercity  relay,  or  a  port¬ 
able  remote  pickup  system,  is  fully 
treated  in  a  four-page  folder  F.ach 
of  the  parts  is  illustrated  .and 
technically  described.  The  system 
covered  operates  in  the  l.OOO  to 
2,110-mc  band. 

Spectrophotometry.  National  Bu¬ 
reau  of  Standards,  Washington 
25.  D.  C.  Circular  484  is  a  48-page 
illustrated  booklet  written  to  help 
users  of  spectrophotometers  to 


9lm 


a  MEPCO  "FlkST" 
MOLDED*  lead  terminal 
PRECISION  RESISTORS 

•  Positive  Connection  be-  •  NO  FLUX  USED  —  All 
tween  Winding  and  Termi-  Connections  Non-corrosive 
nal. 

•  Eliminates  all  Soldered  *  Cannot  OPEN  due  to 

Joints  in  Resistor  Flexing  of  Lead  Terminals 

•  Same  constructien  as  our  JAN  R-93  Lug  Terminal  Types 


MEPCO  TYPE 

ML  3 

ML  4 

ML  S  1 

ML  2 

VYATTAGE 

2S 

5 

I 

2 

1  OHMS 

1  OHMS 

1  OHMS 

1  OHMS 

RcjIjTANCl  H19I1 

300  K 

1  Meg. 

1  S  Meg 

4  Meg 

I  Ri  National  [onvenfioox^ 

6M»ail/TtAlPlUACi  ^ 


Booth 

MEPCO 

248 


The  terminal  end  the  end 
^  of  the  winding  ore  im¬ 
bedded  together  by  the  metal 
molding  process,  assuring  a 
positive  electrical  and  mechan- 
icol  connection 

IMMEDIATE  DELIVERY 
All  inquiries  will  receive  our 
-immediate  attention. 


;pco. 

Telepht 


.^lorriMlowi 
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EISLER  ENGINEERING  CO.,  me 

7$1  SOUTH  I3tk  ST.  •  NEWARK  3.  NEW  JERSEY 


Moiiiilarliin'r'H  li'sU  ruiifinii  sii|N‘riiiril)  ul 
for  liroslo'x  oo  new  ISn liliorar  l'itU‘iilitiiiM*l(‘r  .  .  . 


**Our  r\|M*rirn«‘r  ha*  run* 
*nur  |r«l«  an«l  lhu*r  <if 
lh«'  |{a<liali«in  1 .3RlMiralur%  rr* 
ganliiiff  liru^h  Mrar.  !.«*••  than 
a  %»rrk  tffu  «»r  a 

lifr  |r«t  on  «»nr  of  uur  2**  Krr* 
lilinrar  in 

thr  l»rii*h  tra%t'l«'<l  ihr 
full  l«-nath  of  ihr  r«'«i«lanrr 
rh'iiirnl  ti%r  luillioii  Im'> 

forr  ftfituri'  lu  r I  hi* 
%*ir<‘  iiM-fl  in  llir  n**»i«lanr«* 
rlriiM'lil  .(Nil  t  iliiiiiti'lrr.** 


3BrV«^^  I'.M  INI  >  •  .  4  prtAU»u%  nirf4l 

*  jIIi»\  AontJifiifi^  s:‘»l‘l.  ptuiinuiii  uful  p4l- 

Ijtliufii  IS  ^i\  tni;  oiiisijiulins:  H-rs  iic  4>  the 

sliilifis;  ioiifutl  III  iiuiu  t\p(N  of  |>o(i-iuioiiii  ft  r>  stlM'rr 
|c»fi^  hit.  lost  rioisf  Jiul  fiMintuitu’ti  liiuMnis  4rr  csM-niiji  this 
4ritf  oiIm  f  I  ivfnl  Nl  ^  I'rit  lous  Mt'f4l  .Allots  arc  also  Ih'III^  ustti  siutcss- 
ttilK  in  luiiiu  rtuis  prctisiMii  lontaif  anti  slip  ring  applitafsons  ri<|uiring 
ttinirolUt)  sscar  risisfaiMc.  high  intului iis iiv  aiul  Ircctloin  Iroin  tarnish 
aiul  torrtisittfi  Write*  t>r  lall  our  Kcscarth  iHparitmnt  lor  atiiliintnal 
irthnnal  tiaia,  titiflining  sour  prtthlrin  tl  fHissihlt 


...  A  SOCKET 
FOR 

EVERY  PURPOSE 


ilSlfl'S  Elactranic  Equip¬ 
ment  ii  •tpecially  Oa- 
wqned  ond  twill  ta  yowc 
•10(1  reqmrementt 


lESOTANCE 

WIlDEtS 


Write  for  getteral  catalog 
Addrtii  export  inquiries  to  Dept  I  350 


EISlEt  •peciolii*.  in  CLASS 
WOKKINC  MACHINEIV  lot 
|K«  monufoctur*  •!.  Colh- 
'  ode  Roy.  Radio  Tubat 

'  (Standard.  Minialwra,  Sub 

Minioluial,  Eluoraicant 
lomp..  Clot.  Ampaulai, 
Violi,  Inconda.canI  lampi. 
Conxyltotion  without  onf  obligation 
on  your  part  it  cordially  invited 
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better  understand  their  instru¬ 
ments,  calibrate  and  maintain 
them  in  the  proper  operating  con¬ 
dition.  and  guard  against  the 
numerous  errors  common  in  such 
work.  Instruments  and  methods 
for  use  in  the  ultraviolet,  visible 
and  near-infrared  spectral  regions 
are  considered,  including  photo¬ 
graphic.  visual  and  photoelectric 
methods.  The  booklet  is  available 
from  the  Superintendent  of  Docu¬ 
ments,  U.  S.  (lovernment  Printing 
Office,  Washington  25,  D.  C.,  at  25 
cents  a  copy  do  not  send  stamps). 

Two-Way  Radios.  Communica¬ 
tions  Co..  Inc.,  Coral  Gables, 
•Miami  34,  Florida.  .A  recent  folder 
illustrates  and  describes  a  line  of 
vhf  f-m  low-drain  two-way  radios. 
.Among  the  units  covered  is  the 
small  model  for  mounting  under 
the  dash  or  seat  of  a  taxicab  or 
other  vehicle. 

Transformer  Catalog.  Peerless 
Klectrical  Products  Division.  Al¬ 
tec  Lansing  Corp.,  Ifil  Sixth  Ave., 
New  York  13,  N.  Y.  Catalog  1950-1 
contains  new  models  as  well  as  a 
complete  line  of  transformers  for 
broadcasting  and  other  profes¬ 
sional  applications,  for  amplifier 
•■onstructors,  audio  enthusiasts, 
the  replacement  field  and  hams. 

Filler  Information.  Cinema  Engi¬ 
neering  Co.,  1510  West  Verdugo 
.Ave.,  Burbank.  Calif.,  has  issued 
catalog  12-F.,  an  8-page  supple¬ 
ment  to  its  general  catalog  11-A. 
It  is  primarily  a  ca.se  study  show¬ 
ing  the  use  of  equalizers  and  fil¬ 
ters,  and  includes  the  use  of  fixed 
and  variable  high  and  low-pass 
filters  for  u.se  in  recording  and 
reproducing  lateral  cut  discs. 

.Selenium  Rectifiers  for  Industry. 
Radio  Receptor  Co..  Inc.,  Seletron 
Rectifier  Division.  251  W.  19th  St., 
New  A'»>rk  11.  N.  Y..  has  prepared 
a  4-page  folder  showing  industrial 
applications  of  a  line  of  selenium 
rectifiers  in  units  up  to  75-kw. 
Illustrated  and  described  are  typi¬ 
cal  installations  used  in  theatres, 
electroplating  and  similar  proces¬ 
ses.  elevator  motor  supplies  and 
power  packs  for  d-c  motors. 

-Adjustable  .'spwd.  General  Elec¬ 
tric  Co.,  Schenectady  5,  N.  Y.  A 
24-page,  two-color  ls)oklet  iGE.A- 


INSTBUMINTS 
THAT  BILONO 

LABORATORY 


jf^  Typ«  3I0‘A  2'AnqU  — 

ULJj  30  to  20.000  c.p.$. 

Meaturet  impedance  directly  in  polar  co¬ 
ordinates  aa  an  tmptdMntt  magnitude  in  ohms 
and  phMit  aflf/y  in  dc|(reea  Z/  ^  Meaauret, 
with  equal  ea»e.  pure  reiittance,  inductance, 
capacitance  or  complex  impedancet  compriaed 
of  mott  any  RLC  combinations.  Ran^e:  Im¬ 
pedance  (Z).  0.5  to  100.000  ohms;  Phase  Angle 
*  W*  (Xl)  through  0*  iH)  to  — 90*  <Xc) 
Accuracy:  Within  ±  1^9  for  impedance  and 

1*  for  phase  angle,  frice  $42S  00 


jrp  ^VP*  3l*-A  R-F  Z'AngU  Motor 
[l|||C  for  radio  froquoncioi  —  100  kc  to  2  me. 

'Simplihes  laboratory  and  held  imptdanct  and  phase  Mngln 
measurements.  Ideal  for  checking  impedance  of  coils,  trans¬ 
formers,  coupling  networks,  lines,  filters,  antennas,  etc.  Direct- 
reading  Impedance  Range.  ^10  to  5,000  ohms  up  to  200  kc.  and 
10  to  l.OOO  ohms  at  I  me.' Phase  Angle:  90*  (Xl)  througli 

0  (R)  to  ^90*  (Xc).  Accuracy:  Impedance  to  within  ± 

and  phase  angle  ±  4*.  fries  S3S0  00 


I  ^  Typa  410-A  R-F  Oscillator  — 

^  ir?  modals 

ULILj  46.5  kc  to  4.65  me  avallabla.) 

Power  oscillator  for  use  as  bridge  driver 
and  general  laboratory  measurements.  Fea¬ 
tures:  High  stability,  high  output  (approxi* 
mate  30  volts).  50-60  .Q  output  impedance, 
expanded  frequency  scale,  direct  reading  out¬ 
put  voltmeter,  compact  design,  fr.ce.  $350  00. 


pjj  j(^  Typa  320-A  Ph«sa  Motor  — 

I  r  R  I  ^'•^uancy  rang#  20  cyclas  to  100  kc. 

The  6/sr  commercially  available  all  electronic  in¬ 
strument  that  directly  measures  the  phase  angle 
between  two  voltages  in  a  ample  operation.  Ideally 
suited  to  applications  in  such  hrids  as  audio  facili¬ 
ties.  ultrasonics,  servomechanisms,  geophysics,  vi¬ 
brations.  acoustics  and  many  others 

Phase  angle  readings  made  directly  without  bal¬ 
ancing  .  .  stable  at  frequencies  as  low  as  2  to  3 
cycles.  Voltage  range  1  to  170  peak  volts.  Termi¬ 
nals  for  recorder  .  .  choice  of  reUy  rack  or  cabinet 
mounting,  frice  $475  W  Cabinet  $20  00 


Typo  110  Slido'Wirt  Resistanco  Boi 


Convenient  combination  consisting  of  precision  decade  re¬ 
sistor  and  continuously  adjustable  slide-wire  which  provides 
smooth,  continuous  variation  of  resistance  between  decade 
steps  (permits  adjustment  of  resistance  to  one  part  in  lO.OOOl. 
For  most  applications,  eliminates  need  for  more  elaborate 
multi-dial  decade  boxes  Ideal  for  student  and  general  labora¬ 
tory  use.  Decade  resistsnee  cards  adjusted  to  within  O.l^o 
of  nominal  values,  and  siide-wtre  resistors  direct-reading  to 
within  l^e  of  their  maximum  values  Cast  aluminum  cabinet. 
All  resistance  elements  completely  enclosed  Suitable  for  use 
at  audio  and  ultrasonic  frequencies.  Type  liO-A,  rang#  0-11,000 
ohms  $42  50.  Tfpt  MO-I.  range  0-1 10.000  phmi  $45  00 


S««  ut  of  loofti  10)  of  tl»»  SI»ow 

L  Tothoicol  Catalog  —  yourt  for  the  atkinf;  ConUint 

detailed  information  on  all  TIC  ImtrumenM,  Polentiom- 
ettn  and  other  equipment.  Get  your  copy  without  obli- 
Ration  —  write  today. 

hi^CHNOLOGY  INSTRUMENT  CORP. 

I  I  II  L  1058  Main  Streat,  WaHbam  54,  MauackutaHt 

LJI - II- J  E*tt’fneeftnf(  RipfeientJtttes  CUtelanJ,  Ohio  PRoiptft  (>1'^ ! 

f  hfcjgo.  Ml  — ('PttTwn  f  1  Ml  DalUs  Tex  —  I Ogan  6-'O0''  RiKhester.  N  Y  — rhsrl'ttte  419^  J 
(  jmhriE^ge  Macs  ELiot  4  IT^i  (  anaan.  (  onn  (  anaan  M9  H<>|}y»<MMj.  (  at  HOlIrwmid  9  6)04 


Niw  pioD«>cn 


(CMltHI«t4> 


ELECTRONIC 

RESEARCH 

DESIGN  •  PRODUCTION 

of 

Microwave  Transmission  Lines  and 
Associated  Components 
Radar,  Racon,  and  Missile  Equipment 
Special  Test  Apparatus 

TWENTY  YEARS  OF 
EXPERIENCE  IN  THE  FIELD 
OF 

ELECTRONIC  DEVELOPMENT 

Completely  equipped  research  laboratory,  full 
time  design  and  research  staff,  facilities  for  main¬ 
taining  full  security,  competent  understanding  of 
government  contract  procedures. 

For  details  of  our  specialized  production  facilities 
write  or  phone  us,  or  consult  us  at 

Booth  312A 
at  the  IRE  Show 


L.  H.  TERPENING  COMPANY 

16  West  61sf  Street  New  York  23,  N.  Y. 

Circle  6  4760 


r).'l34)  presi-nts  a  concise  8ummar>’ 
of  the  specific  benefits  which  vari¬ 
ous  branches  of  modem  industry 
can  expect  from  properly  applied 
adjustable  speed.  It  provides  a 
check  list  of  points  to  consider  in 
selectinK  an  adjustable  speed 
drive  and  irives  a  clear  picture  of 
various  packaired  units,  their 
ranjfe  of  application  and  perform¬ 
ance  features, 

Vultafte  Ke»ulators.  Sorensen  and 
Co.,  Inc.,  375  F'airfield  Ave.,  Stam¬ 
ford,  Conn,  ('atalojf  A-1049  con¬ 
tains  complete  specifications  and 
description  of  the  many  standard 
voltage  regulators  for  the  control 
of  .1-c  power,  includinjr  new  sizes 
and  types  not  previously  listed. 
Number  lists  and  describes 

the  line  of  d-c  power  sources  and 
supplies,  also  listint;  many  new 
instruments  not  previously  shown. 
Hasic  circuits  and  performance 
curves  are  included. 

Instrument  Transformers.  West- 
inphouse  Klectric  t'orp.,  P.  O.  Box 
2099.  Pittsburph  30.  Pa  Booklet 
B-4319  descriU's  construction  fea¬ 
tures  of  a  full  line  of  instrument 
transformers.  .Methods  of  insu¬ 
lating  current  and  potential  trans¬ 
formers  usinp  oil,  plastic,  or  dry- 
type  construction  are  explained 
for  all  volt  ape  classes.  Illustra¬ 
tions  show  how  impulse  levels  are 
coordinated  and  built  up  to  pro¬ 
vide  a  hiph  depree  of  protection 
apainst  surpes. 

SuUarrier  Discriminator.  Klectro- 
Mechanical  Research,  Inc.,  Ridpe- 
lield.  Conn.,  has  issued  a  sinple- 
sheet  bulletin  on  a  discriminator 
which  converts  fretjuency-modu- 
l.-ited  sipnals  to  intellipence  sip- 
nals  suitalde  for  actuation  of  re- 
conlinp  palvanometers  or  other 
devices  matchinp  the  output  im¬ 
pedance  of  33n  ohms.  With  the 
instrument  descntieil.  by  means 
of  suitalde  i)lup-in  units,  any 
Center  frequency  from  4<HI  cps  to 
79  kc  may  be  employed,  the  modu¬ 
lation  or  int»‘llipence  frequency 
ranpinp  from  d-c  to  several  per¬ 
cent  of  the  carrier  frequency. 

I’ulse  Transformers.  Raytheon 
Mfp.  Co.,  Waltham,  54,  Mass.,  of¬ 
fers  a  chart  pivinp  complete  data 
on  a  line  of  pulse  transformers 
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A*ofc»i,  7950  — ELtCTIONICS 


BIRTCHER 

STAINlfJS  STEfl  .  LOCKING  TYPE 


THI  BIRTCHER  CORPORATION 

JOir  HUNIINCTON  D(.  los  ANCitii  33 


1^  GLASS 
■  JEWEL 
BEARINGS 


for  School  and  Industrial  laboratories 

#  A  wnit  by  Vick^rt  ff^ctric  Division  tp  Kpip 

stwdpnft  and  tndwetnpl  ppreonnpi  obtain  a  widor  hnow- 
Ipdgp  of  th«  cKoroctpnttice  ond  opplicottene  of  bigK-pof- 
formonc*  toif  voluroting  (nagno*ic  ompltfiofe 

#  All  throo  botic  stnglo  photo  ftolf-totwrotiog  circvtft  moy 
bo  studiod.  ond  tho  oducotionol  unit  con  octwolly  bo  vtod 
m  oporoting  controU  ctrcoitt  Givot  d-c  or  o-<  output,  utot 
d  €  or  o  c  control  powor 

9  Mognotic  Ampliftor  loborqtory  Monuoli  ond  Mognotic 
Amplifior  Ooitgn  SuMotim  inctudod  with  ooch  oduce* 
tionol  unit 


Where  vibration  is  a  problem,  Btrtcher 
Locking  TUBE  CLAMPS  offer  a  foolproof, 
prcxttcol  solution.  Recommended  for  oil 
types  of  tubes  and  similar  plug  m  com¬ 
ponents. 

Mor«  thon  thr«a  million  of  thoso 
clomps  in  uso. 


FREE  CATALOG 


Sorsd  for  somples  of  Birtcher  stainless 
steot  tube  clomps  orsd  our  storsdard  cato> 
log  listirsg  tube  base  types,  recommecsded 
domp  designs,  orsd  prK#  list. 


Write  for  informotion  ond  price 


VICKERS  ELECTRIC  DIVISION 

(•01  LOCUST  STRUT  •  ST  LOUIS  3.  MISSOURI 


DO  YOU  HAVE  THE 

(afat§efte  lladio  { 

1950  CATALOG? 


Plunger  Type 

MERCURY 

RELAYS 


All  lomous  makes  at  /  f 

lowest  preeailing  /  r^m 

prices:  Television  fi.  i^’‘l 

and  Radio  Ports—  /  '  '  f-^'l 

High  Fidelity  j 

Equipment  /  fr'v? 

— P  A  Systems  ^  '\j// 

Tools— Test  Equip 
ment,  etc. 

A  valuable  Ib-I  pane  relcrcnce  booh  no 
engineer  tihiulii  be  mihinlt  Send  for  yuur 
l-RtF  iiipy  liHlay 

INTIRfSTIO  IM  HIGH  TIOfLITT* 

(  heck  ibe  coupon,  and  we' II  also  send  yini 
the  new  ‘  llieh  tideliiy  Musk  (luide'  pre¬ 
pared  by  David  Randolph,  noted  muticolo 
.isl  and  music  consullani  to  Lalayeile  Radio 


CiUss  jesael  Bearings  by  Bird  ere 
hiKhly  acturele  and  surprisingly  inexpen¬ 
sive.  They  "re  ideal  lor  use  in  ammeters, 
volt  meiers,  liming  instruments,  compasses 
and  other  instruments  where  large  volume 
production  and  low  cost  must  be 
maintained. 

Of  special  interest  to  instrument  man¬ 
ufacturers  is  Bird's  method  of  mouniins 
lewels.  There's  a  minimum  of  stress  ancT 
strain  on  the  hearing  itself  as  a  result 
of  Bird's  special  mounting  technique.  It 
is  this  special  mourning  feature  which 
adds  «>  materially  to  die  useful  life  of 
Bird  Jewel  Bearings. 

Vt'hcneser  there's  a  need  for  jewel 
hearings  —  whether  in  glass  or  in  sap¬ 
phire  —  Bird  can  supply  ihe  right  hear 
ing  to  your  specifications.  \X  rite  imtay  for 
more  information  and  a  quotation. 

ispphirt  Btsrtngf  aiai/ak/r  in 
stt  leu  et  ttylet  *nd  moumlimgi 


APPROVfO 


★  POSITIVE  — Hcrmeticolly  sealed 

mercury-mefcury  confoct  ossuret  silent 
fikkcriest  operation  no  pitting,  no 

sticking' 


★  DEPENDABLE 


Hermeticolly 
sooted  no  dust,  no  dtrt,  no  oxidotion 
.  .  .  meons  no  servicing,  no  cleoning' 


They  ALWAYS  Work 


Avoiloble  in  single,  double  and  triple 
groups  operated  by  one  coil  Coil  rotmgs 
for  every  opplicotion  Contocts  rated  con 
servotivcly  at  3S  Amp  IIS  V  AC,  25 
Amp  220  V  AC  Avoiloble  normolly 
open  or  normolly  closed 

Writ#  for  Catalog 


lAfAVtnt  RADIO.  l)epE  1C  SO 
100  6ch  Avcooe,  New  Yufk  15,  .N.  Y. 
or  Vul  W.  jAckN>n  Hlvd.,  Chicago  7.  111. 
Ru\h  mr  fREE  copy  of 

□  I9SO  lafjyctte  C  iialof  (PteaM  do  fUM  f»- 
queM  if  you  have  already  received  a  copy  > 
nn  David  Hindolphi  High  fidelity  Mu»u 


1  Spruce  Street 
Waltham  54,  Mass. 

'Strtrmg  ImJmttry  uith  fim*  ftutlt 
___  Since  »  - 


EBERT  ELECTRONICS  CORP 
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put  an 
added 


PRECISION 
L  BOBBINS 


10012 


PRECISION  PAPER  TUBE  CO. 


NfW  MOOUCn  (cutinOT^! 

duitable  for  uf<«  in  driver  circuits 
as  blockinir  oscillator  or  interstate 
units.  Write  for  chart  I)L-K-31.5. 


Fllectro-Optiral  In^trumentH.  The 
i’erkin-Elmer  Corp.,  Glenbrook, 
('onn.  The  first  issue  of  a  quart¬ 
erly  publication  on  modern  elec¬ 
tro-optical  instruments  in  industry 
was  recently  released.  An  article 
in  this  issue  on  improvement.^  in 
the  d-c  amplifier  is  of  particular 
interest. 


Hermetic  .Seals.  Hermetic  Seal 
Products  ('o.,  29-37  S.  Sixth  St., 
Newark  7,  N.  J.  A  IC-pajfe  catalog 
present.s  information  on  many 
types  of  hermetic  seals.  It  should 
be  of  interest  to  manufacturers  or 
users  of  relays,  tran.«formers. 
capacitors,  filters,  or  any  compo¬ 
nents  in  which  hermetic  seals  are 
used. 


Sp«H-ial  Transformers.  Nothelfer 
Windintr  Laboratories,  111  .Albe¬ 
marle  .Ave.,  Trenton,  N.  .1.  .An  8- 
patte  liulletin  with  34  illustrations 
shows  a  wide  ran>re  of  special 
transformers  from  10  volt-amperes 
to  30((  kva,  rantrinK  from  20  to  400 
cycles,  and  up  to  fiO  kv.  The  units 
covered  are  designed  for  indus¬ 
trial.  1‘Iectronic  and  research  use. 


PERFORMANCE, 

PUBLICITY, 

Precision  Quality 

hoi  the  oytitoMiling  reputa- 
lion  tor  tuperior  Coil  Boies 
thruout  tho  tlecfricol  tiold. 

Some  of  the  reasons: 

Tubes  spirally  wound  of  finest 
dielectric  moteriols  for  greatest 
strength — better  heat  dissipa¬ 
tion — less  moisture  obsorption 
—  vulcanized  fibre  flonges  — 
swaged  tube  ends  for  secure 
locking  —  entire  ossembly  im¬ 
pregnated  —  perfect  s  e  o  I  — 
meeting  Underwriters'  require¬ 
ments. 


ItecordinK  ftsclllojfrnphs.  Consoli¬ 
dated  KriRineerinjr  Corp.,  fi20  No. 
Lake  Avc.,  Pa.sadena  4,  Calif.  Ap¬ 
plications,  operations  and  features 
of  multichannel  recording  oscillo¬ 
graphs  are  discussed  in  a  48-paRe 
cataloR.  Sample  records  of  actual 
applications  are  presenteil  alonjf 
with  detailed  assembly  drawings. 


Th*  No.  10012 
RIGHT  ANGLE  DRIVE 


Geophysical  Transformers.  Triad 
Transformer  Mfjr.  Co.,  22.'>4  .Sepul¬ 
veda  Blvd.,  Los  AnReles  f>4,  Calif., 
has  relea.sed  CataloR  CP-AO,  a 
four-paRe  bulletin  illustratiny,  de- 
scribinR  and  pricinR  a  line  of  jreo- 
physical  transformers.  The  units 
covered,  intended  for  Reophysical 
exploration  equipment,  are  her¬ 
metically  sealed  and  maRnetically 
shielded. 


JAMES  MILLEN 
MFG.  CO.,  INC. 


MAIN  orrici  AND  rACTOtr 
MALDEN 
MASSACHUSETTS 


S*fid  t»dov  ter  sempleB  to  yoer  speci- 
ticettofif.  Roued,  Bqwere,  rectonpwlor 
LOW  COST.  Any  ^iMntity.  Rliene,  wire 
or  writ# 


Minliiim-Mu  Triode.  Eitel-McCul- 
louRh,  Inc  .  San  Bruno.  Calif. 
Model  4r>0  TL  medium-mu  triode. 
intended  for  use  as  an  amplifier, 
oscillator  and  modulator,  is  cov- 


aim  Pmliiee  ptotf  tepM. 

Ath  f«r  new  Mudrel  Lift.  (Her  I.M#  Bite*. 

}(I4I  W  drarUtls*  S(  Cklcap.  47.  Ill 

SloMf  No  Two.  71  Ck.p.1  St  HyrttorS  Coon 
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Bor*  Wtr*  (HudftOA 
Wir*  DtvUton): 


COSSOB 


MODEL  1049 

OSCILLOSCOPE 

.  Mrfls  research  and  industry 
requirements  for  measurements  of 
zero  or  low  frequency  signals  up  to 
100  Kc  /s. 

.  Unique  Cossor  twin  beam  tube 
permits  accurate  time  and  voltage 
comparisons  of  two  independent 
signals  with  single  locked  time  base. 


•  Horo  aro  (1)  Englas^rta^  and  rMOorch 
locUitlos  to  work  on  your  particular 
wirs  problams;  (2)  Productioa  qoarod 
fo  any  quality  and  quantity  daslrod: 
(3)  Unturpatsod  crahtmonshlp; 
and  U)  Wirt  that  t  mad*  riqbt 

•  Ltt  ut  quott ! 


Jrwrtial  List  #/ 
Pr$^wcts . . . 


Copptr.  Brat*  Brcttrt. 
Zinc.  SiWtr  plottd. 
Tin.  Photphor  broni* 
fficktl.  SUvtr 
Cadmium. 

Sptciolty  Wirtt 

Intulottd  Wir* 
iWintitd  Divitiooi 
Cnomtitd.  Lilt. 
Ctmtni-cooitd. 
Eoomtitd.  Cotion. 

Silk.  Ctionttt 
Glott  hbrt.  Cnomtltd 
Aluminum  Formiror 
Loop  Wtro.  Etc 


Cm  V  CUme  7*^* 


HUDSON  WIRE  COMffldy 

nBfMBBlBfnaS:OISIIIMS,H.T.  •  WWSflB  BfVIStOtt:  WfNSTIB,  (BMfl. 


$589  fob  f  tnlifax 
$795  fob  New  York 
Amplibera  flat  0-100  Kc  t  1.^  db 
0  2V  in  deflection  at  full  goin 

Direct  volts  measurement  from  01  to 
lOUU  volts  Stabilized  throughout  for  flT. 
EIHT  and  hlament  supply  variations 

4"  flat  face  twin  beam  CRT  operates  at 
2  or  4  KV  depending  on  writing  speed 

Direct  time  readings  on  repetitive  or 
triggered  time  base  Intensity  mod  zero 
to  ftO  Kc  s 

H'nle  for  huUeitn  and  Jefaiii  of 
camtra  and  motor  drives 

SEE  US  AT  BOOTff  251  IRE 
CONVENTION 


COSSOR  (CANADA)  LIMITED 

Windsor  St.,  Halifa*,  Nova  Scotia 

★ 

BEAM  INSTRUMENTS  CORP. 

Room  208,  55  W.  42nd  Street. 

New  York  18,  N.  Y. 


IT  WILL  PAY  YOU  TO 
CONSULT  THE  NEW 


Included  are  complete  descriptions 
and  spccificationt  on  wire  wound  resistors 
of  all  types  and  sizes.  Kach  is  precision 
wound  to  close  tolerance,  and  many 
feature  special  moisture-proofinK  to  assure 
proper  functioning  under  severest 
climatic  conditions.  INKKSCO  Krsistora 
—available  for  IMMEDIATE 
DELIVFIRY — arc  supplied  in  standard 
or  custom  types  to  meet  the  most 
unusual  design  or  operational  require¬ 
ments.  and  are  offered  at  prices  that 
benefit  from  mass  production  facilities.  A 
copy  of  the  new  INKESCO  catalog 
will  be  helpful;  write  for  it  today.  Prices, 
samples  and  estimates  prorr.ptly 
on  other  than  standard  resistors. 


INSTRUMENT  RESISTORS 
COMPANY 

1034  COMMIKE  AVI..  UNION,  N.  J.  ^ 


Wlr«  Wo<nM 
lt«si*tor«  for  Ivory  Ua 
Iti  Iloctrenka  on*  ^ 
InsliMiiionlutloa  s 
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ered  in  a  recent  folder.  General 
characteristica,  applications,  di¬ 
mensional  drawinRS  and  several 
charts  are  Riven. 


leader 


Machine  Speed  KeRulation.  Gen¬ 
eral  Kiectric  Co.,  Schenectady  .5, 
S’.  V.  Hulletin  GP^A-5336  Rives  an 
8-paRe  treatment  of  the  electronic 
Speed  V’ariator,  a  packaRed  adjust- 
able-voltaRe  d-c  drive  operatinR 
from  a-c  power,  and  closely  reRii- 
late<l  by  an  electronic  brain.  Com¬ 
plete  de.scriptive  and  application 
data  includinR  feature.^,  advan- 
taRes,  operatinR  characteristics  and 
ratinR.s  are  Riven. 


in  the  Radio,  Eiectronic  and 
Teievision  Industries 


UCTROM 
ROSIN  CORE 
SOLDER 


Leak  l)ete»-tor.  t'onsulidated  KnRi- 
neerinR  Corp.,  620  N.  I.ake  .\ve., 
Pasadena  4,  Calif.  A  new  16-paRe 
two-color  cataloR  describes  the 
mtslel  24-101 A  leak  detector.  .-Xp- 
plications  and  leak  detection  meth¬ 
ods  used  in  both  vacuum  and  pres¬ 
sure  systems  are  discussed  and 
examples  of  both  probe  and  en¬ 
velope  techni<jues  are  Riven. 


Coax  Cable.  Andrew  Corp.,  363  E. 
75th  St.,  ChicaRo  19,  111.  Bulletin 
29-A  covers  the  type  83  coaxial 
cable  which  is  il  in.  in  diameter  and 
.semi-flexible.  Characteristics,  a 
table  of  etficiency  vs  freipiency  and 
a  list  of  acce.s.sories  are  included. 


I  Made  with  an  exclusive  activated  rosin  flux,  Glaser 
I  Lectron  Rosin  Core  Solder  is  more  efficient  and  faster 
\  than  plain  rosin  core  solder.  Bonds  copper,  brass,  nickel, 
j  chrome,  and  other  metals  perfectly  and  permanently  —  yet 
f  Is  non-corrosive  and  non-conductive.  Available  in  any  tin-lead 
I  alloy  and  wire  gauge. 

;  *S«tliri«cl  mart  of  Glatar  Lacfros  Xoiis  Cera 

SalRar  rapart  ,aia>  af  IS*'a  or  baftar  (a  lol- 
Raria,  i^aad  oa  rfcair  predactlea  llaai. 

GLASER  ROSIN  CORE  SOLDER 

Both  Glaser  Lectron  Rosin  Core  and  Glaser  Rosin  Core 
Solders  are  made  from  the  purest  virgin  tin  and  lead,  and 
perfect  flui.  They  take  hold  instantly  —  forming  a  permanent 
solder  bond. 

For  greater  economy  in  your  soldering  operotions 
specify  Gloser  t  Core  Solders. 

OTHER  GLASER  PRODUCTS 

Glaser  Soiear  Fra-torms.  Glasar  lor.  Solid  \Wira,  or 
loeot  Solder,  Glotar  Flwiet  for  every  porposa. 


TV  Compontmt  Keplaccments. 
Standard  Transformer  Corp.,  El.^- 
ton,  Kedzie  and  .-Vddi.^on  Sts.,  Chi- 
caRo  18,  III.  A  20-paRe  booklet, 
form  1)I)338C,  lists  replacement 
tran.sformers  for  215  tv  receivers 
and  cha.s.si.s  made  by  43  manufac¬ 
turers.  Replacement  part  numbers 
are  listed  tORether  with  manufac¬ 
turers’  part  numbers  for  positive 
identification. 


llandlinR  of  Radioactive  Isotopes. 
.Vational  Bureau  of  Standards, 
C.  S.  Dept,  of  Commerce,  WashinR- 
ton  25,  1),  C.  Recommendations  for 
the  safe  handlinR  of  artificially-pro¬ 
duced  radioactive  isotopes  in  the 
typical  lalKiratory  or  small  indus¬ 
trial  ojM-ration  are  concisely  .set 
forth  in  a  new  handbook,  “Safe 
llandlinR  of  Radioactive  Isotopes” 
DesiRiiated  as  handbook  1142,  the 
29-paRe  publication  is  available 
from  the  Supt.  of  Documents,  U.  S. 
(rovernment  I’rintinR  Oltice,  Wash- 
inRton  25,  I).  C.,  at  15  cents  a  copy. 


Our  foflooorlo,  Ooportmoot  will  gladly  oohr 
you  wifm  ooy  loidorio,  or  fluM  problem,  witb- 
out  ooy  obllgotloo.  Froo  toldtr  or  fivi  tampit 
wpoo  rogooit. 


GLASER  LEAD  CO..  INC. 

11-31  WyckoH  Avoouo.  ■roohlyo  27,  N.  T. 


OUR  38TH  YEAR  OF  DEPENDABLE  SERVICE  TO  AMERICAN  INDUSTRIES 
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'  WRITE 
DIRECT  TO 


Lej^x 

O  o' 

'W* 

ROTARY 

SOLENOID 


SOLVES  MANY  REMOH 
CONTROL  PROBLEMS 

The  many  produttiim  appliiaiiont  of 
I.eJcx  Rotary  S*>lenoids  xar>  from  the 
(Icprnilahic,  «nap-aiiion  irippint;  of  air- 
fnirnc  bomb  relca>es  to  the  atiuaiion  of 
rugitcJ,  hjdraulic  \al\es  in  heav)  duty 
maicriaU  handling  equipment. 

Five  l.edex  Rotary  Solenoid  models 
are  manufastured.  Diameters  range 
from  D/g  ti>  .'Vg  inthes.  Predetermined 
rotation  up  to  9^*  lan  be  engineered  to 
suit  your  produit’s  requirements.  Start¬ 
ing  torques  for  4^*  stroke  range  from 
■4  pound  inihes  to  V)  pound-inches. 

\Xc  supply  to  quantity  users  and  so¬ 
licit  the  opportunity  to  be  of  assistance 
tn  engineering  a  Ledex  Rotary  Solenoid 
to  meet  your  product's  requirements. 
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star.  ffs(  aition  mot  tt 
iht  mmature  sloHf;  thf 
ioltnoiii  s\$i.  I  hit 


1t«  WESSTE*  STREET 


DAYTON  7,  OHIO 


“KNOW-HOW”  l/ira/y... 


X  Mgalhly  Mali*! 

-  .vi.vil.*7?  '  \  ^  gackttf  full  wlllt 

1--  ^  :  r.i- V  S-  ’  ; — ^  wp  -  la  ■  tha  -  aiiM.la 

[  **  laRla  -  •lactraalc 

Rr.a«»W«.. 


•  Sun  tadia  MONTHIY  MAHER  ktaps 
yau  posttd  an  limaly  radia-alattranic 
parts,  accassarias,  assambliat,  tubas, 
instrvmants.  Raal  tachnkal  dapa.  Wa 
tail  yau  aaarytMitR  wa  knaw  about  Hia 
products— pictures,  dascripttans,  spats, 
prices,  lut  no  high-prassura  satliiif. 
Teu  da  your  own  deciding— and  buy¬ 
ing,  if  you  wish. 

n  you're  inlarastad  in  supariatiaa  saund 
rapradutlian,  there's  eur  6S-pege 
monuol-cateleg  "Audie  Eguipment". 
H's  dwek  lull  ef  precticel,  ecanemical, 
hord-te-flnd  dote. 

lath  "musts"  AISOlUTIlT  FREE!  Noth¬ 
ing  to  buy!  Ne  strings! 


Portable  Precision 

for  the 

field  Engineer! 


*’Aw4«« 

min#  •! 
pr«Cfl(Ol  •!! 


&  ELECTRONICS  CO.  INC. 

l22-(  DUANE  ST.  •  NfW  YORK  7,  N  T 
2  Blocks  North  of  Chambers  St. 
BAactst  7-1140 


A  portobl^  unit  that  yow  con  DEPEND 
wpon* 

Meowr*-^  FIELD  INTENSITIES  of  rodfo 
\19nolt  ond  r.f  divturboncfft  wsin^ 
rith^f  O  tod  ontenno  or  o  rototoble 
loop  ontenno 


STODDART  NM-20A 
RADIO  INTERFERENCE! 
AND 

FIELD  INTENSITY 
METER 


CONTINUOUS  RANGE  1  SO  k<  to  25  me 
ONE  MICROVOLT  SENSITIVITY  ot  a 
twO't^fminol  voltmotor.  2  microvoltt* 
por-rfiot»r  wstng  tod  ontenno 
Oporot^c  from  tolf-contoinod  dry  bot- 
tonoR  or  OMtotnol  A  C  powor  unit 


STODDART 


Maia  oFfko  ond  plofit 
4444  SANTA  MONICA  tlVD.. 


or  complet*  tochm 

AIRCRAFT 


HOllVWOOO  3t.  CAIIE,  Phene  Hilkida  *3*4 
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SrrvomecHanism%,  Inc 
Announces  fhr 


A  precision  minioture 

device  for  use  m 

Modulotion 

Demodulation 

Rectification 

Inversion 

The  ultinicile  in  niinioture 

functional  packaging 

combining  the  laommum  in 

Performance 

Stability 

Dependability 


iNrotMAiiOM  ro*  srfciiic 

AmiCATIONS  ON  IIOUISI 


Functionolly 

PACK  AGIO 

Ei«ctronici 


NEWS  OF  THE  INDUSTRY 

fr«Mi  1)0) 


Kester  Solder 

PREFORMS 


7 


/i/iarch 


6-9 


<»> 


/9S0 


'\V 


Elrrlr^nir  Men! 


‘'>|ioliif{ht  in  on  the  Nt^  in 
217  F.lerlritnir  K\hihitn  for 
y<»u  to  nee.  Hear  the  latent  <le> 
^elopmentn  ftiven  in  I7.>  te«'h- 
niral  papern  organiM**!  into  2K 
nennitmn  and  n\mponiumH  eo\> 
ering  every  field  <if  eleetronien. 
I.ant  Mareh  I.‘>.7I0  atlendeil. 
llie  regintration  (  I  davn)  in 
for  eleetronie  induntr\ 


KESTEK 


0 


SOIOER 


V>e  Kc^tcr  Soft  SolJtr  Preforms  for  Hamc.  oven,  and  induaion 
v>l<Jcrini;.  ^'rite  loilay  for  samples  and  iompleff  intormacion. 


HESTER  SOLDER  COMPANY 

4204  Wrightwood  A««.,  CHkago  30  •  Nawork,  N.  i.  *  Erpntfprd.  Cpnpdp 


KNOBS 

FROM  STOCK  MOLDS 


"No  Toot  Ctiofge" 

— Saves  You  Money 

• 

No  Tooiipg  Up  Time 
— fast  Dehvery 

Widp  voripty  ol  •bappft.  titM.  colors. 
AvoilabU  from  slock  molds.  Supplied 
without  tool  eborqo.  Immodioio  do 
tioory.  Con  bo  branded  to  tpocifica 
tions.  Frocition  made  ol  quollty  omtIo 
rtaU.  Sovo  luno.  trouble  and  money 
.  .  .  qet  your  neat  knobs  from  Roqon. 

SEND  fO»  fUtl  CATALOG 

ROGAN  BROTHERS 

2504  IRVINC  FARK  BLVD. 
CHICAGO  It,  ILLINOIS 
C«>mprets«OP  Melderf  pi*d  troodert 


ATTENTION 

MOBILE  RADIO  OPERATORS 


Replacement  crystals  con  be 
supplied  for  ALL  types  of  mobile 
communication  equipment. 

STANDARD  crystals  assure 

Precision 

Dependability 

Quality 

We  have  supplied  large  oper¬ 
ators  of  mobile  equipment  with 
replacement  crystals  to  their 
complete  satisfaction  for  many 


Writ*  lor  New  Catalog  on  Mobile  Crretals 


Your  orders  wilt  be  giren  prompt  alienHoa 


Vita  ■oeth  J07  ■»  th*  I  R.I. 
Stiew,  March  4-«,  MSO,  N*«  Tarh 


CARLISLE.  PA. 
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Of  THI  INDUSTIT 


NOTHELFER 

Special 

TRANSFORMERS 


Proven  by 
Past 

Performance 

0'*r  25  fcon'  ti- 
^«i«iic*  m  the  mga 
ttfoctitre  of  tpccMl 
Ironiformcn  to  meet 
iadi«idual  rcquira- 
aicatt  luilt  la  qiial 
■tf  proxd  by  yoort  of 
octuol  MM 

From  10  VA  to  300 
KVA  Dry-Type  oaly 
loth  Opea  oad  Ea- 
coMd  1,  2,  oad  3 
FhoM  IS  to  400  eyelet. 

S«mO  tar  NIW  •  p«««  PULLITIM 

NOTHELFER 

WINDING  LABORATORIES 
9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


PRECISION 


Om  ml  90mik$  SI  34 

IfiC  I  It  i  Mm^*m  Shmm 


•  Iih 


hit**'' 
ethc 


ALtW**'*  4 

»  (».<*>  . .  V'r«,'^„h»h.  V"' 

*  . . .  .  *v  'rtf  '*'  •  '■ 

..-a  '  * 


Writ*  tor  co«n^*t* 
fri-J2A  flrocflwr* 


fedirui  Tk'U'communicatioa  Caboratories.  Inc. 


too  WASMINSTOH  AVINUf 


NUntT  10.  NtW  JIRtlY 


the  field  tests  of  KC2XAK  (Bridge¬ 
port  station). 

The  Radio  and  Allocations  Engi¬ 
neering  Group  of  NBC  under  Ray¬ 
mond  F.  Guy  constructed  the  sta¬ 
tion  and  will  collect  and  analyze  the 
field  strength  data. 


Kf'vitM'ti  Technical  BruuilcuHl 
Servieeit 

A  NEW  series  of  technical  radio 
broadcast  services  over  radio  sta¬ 
tions  WW\',  Heltsville,  Md.,  and 
WWVH,  Maui,  Territory  of 
Hawaii,  were  inaugurated  on  Janu¬ 
ary  1,  1950.  Except  in  certain  de¬ 
tails,  the.se  services  of  the  Na¬ 
tional  Bureau  of  Standards  do  not 
differ  greatly  from  tho.se  given  in 
the  past. 

The  revised  .services  from  WWV 
include  (1)  standard  radio  fre¬ 
quencies  of  2.5,  5,  10,  15,  20,  2.5, 
30,  and  35  me,  (2)  time  announce¬ 
ments  at  5-minute  intervals  by 
voice  and  International  Morse 
Code,  (3)  standard  time  interval.s 
of  1  second  and  1,  4  and  5  minutes, 
(4)  standard  audio  frequencies  of 
440  cycles  (the  standard  musical 
pitch  A  above  middle  C)  and  600 
cycles.  (5)  radio  propagation  dis¬ 
turbance  warnings  by  International 
Morse  code  consisting  of  the  letters 
W,  U  or  N,  indicating  warning, 
unstable  conditions,  or  normal,  re- 
sf)ectively. 

The  audio  frtHjuencies  are  inter¬ 
rupted  at  preci.sely  one  minute  l>e- 
fore  the  hour  and  are  resumed  pre¬ 
cisely  on  the  hour  and  each  five 
minutes  thereafter.  Ccwle  announce¬ 
ments  are  in  L’niver.sal  Time  using 
the  24-hour  system  beginning  with 
OitOO  at  midnight ;  voice  announce¬ 
ments  are  in  Eastern  Standard 
Time.  The  audio  fre*iuencies  are 
transmitted  alternately.  The  60tl- 
cycle  tone  starts  precisely  on  the 
hour  and  every  10  minutes  there¬ 
after.  continuing  for  4  minutes; 
the  lin-<ycle  tone  starts  precisely 
five  minutes  after  the  hour  and 
e\ery  in  minutes  thereafter,  con¬ 
tinuing  for  1  minutes.  Each  carrier 
frequency  is  modulated  by  a  sec- 
iimis  pulse  which  is  heard  as  a  faint 
tick;  the  pulse  at  the  In-ginning  of 
the  last  second  of  each  minute  is 
omitted. 

Further  information  on  the  tech- 
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VEFORMS 
I  SECOND 


%t..^LULlliU 


0.  M.  STEWARD  MFG.  COMPANY 


FeJira!  Tdccommunicatioa  Caboratories.lnc. 


OM.<#  A  'Mwk%  CNo^on^>ogo  r*n»* 
hom  Moit  •  CN»<0Q<>  *  lot  Angetr* 
N*w  York  *  Mh>lo0e(phio 


MINIATURE 
MULTI-DECK 
TAP  SWITCH 


Overall  diameter  it  only  I  3  32".  leliind  panel 
dimention  for  one  deck  h  13  16"  .  .  .  each  addi¬ 
tional  deck  oddt  13  32".  There's  space  available 
for  2  to  10  contacts  on  each  deck  A  real  space 
saver — and  dependable  too!  Roted  to  break  1  omp 
ot  IIS  volts  AC  .  .  .  cornet  S  amps  ot  IIS  volts  AC. 


4S22  WIST  MADISON  STREET 
CHICAGO  24,  ILLINOIS 


STEATITE 

CERAMIC 


so  m:  n  iDEHAM) 
y lltEO  DSULLOSUtPE 
ETI^:i2A 


•  Vertical  amplifier  bandwidth 
of  10  cps  to  50  me. 

•  Hiph  deflection  sensitivity 
over  the  entire  bandwidth. 

•  Low-capacity  probe  main¬ 
taining  high  sensitivity. 

•  Sweep  time  at  fast  at  one 
tenth  microsecond  per  inch. 


rVtfjtn  enirtr'S'rb  «(hJ  mtnufaaurert  io  tbc 
rtdiOs  clcciricdl  «ml  flrcffotuc  6«ld»  art 
ftndint  to  LAVnt  rht  prcciat  qualititt 
called  for  lo  their  ipeciAcatioot  .  .  •  high 
compretaiTe  and  dielectric  Mreogth.  low 
moseturt  abeorpcion  and  resitiance  to  ro(« 
fumce.  aodtv  and  high  beat.  The  eicted* 
togly  low  loaa-factor  of  LAVITE  plua  ira 
eiccllfttf  workahilitT  makes  it  ideal  for  ail 
high  fre(|uaocy  applicationi. 


On  display  rrf  lltHtlhn  3I^$ 
I.H.h.,  Kwiidf  f.nfiinerring  Shi^' 


(rin»P*'‘* 

UrochuT* 


Ceaapfer#  d^mit  0u  regateii 


500  WASHINGTON  AVENUE,  NUTLEY  10,  NEW  JERSEY 
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Nlws  Of  THI  iNDuSTtT 


f 


i 


The  ONLY  counter 
with  ALL  these  features 


•  COUNTS  AT  RATCS  UP  TO 

60,000  PIP  MINUTE 

•  AftSOLUTf  ACCURACY 


•  INSTANTANCOUS'AUTOMATIC  RESET 


•  NO  MOVING  PARTS, 


•  SIMPLE  DIAL  SELECTION  OF  COUNT 


ni>'«l  radio  bniadiajtt  HtTvicfJt  may 
Im*  ohtaine<i  on  from  the 

National  Bureau  of  Standard.-*, 
\Va-»hinjfton  2.'),  1).  Keport.s  on 
r«*<-epti<*n  are  weliome<l ;  form-*  on 
■-vhirh  to  submit  Kueh  report.-*  may 
•ti-oi  1«-  obtained  on  reiiuegt. 


HIGH  SPIED  ELECnONIC 


For  opplicotioni 


IiiK  .Air  .Matkkih.  f’ommand'a 
•  'ommiinifatioti  attil  Navitration 
I.aboratory.  Kleetronicn  SuUli- 
vi.tioti.  Wriyht  Field.  Dayton. 
<ihi.>,  has  de.sitrned  and  developed 
a  new  air-sea  reseiie  transmitter- 
re<eiv<-r.  The  new  ecpiipment  is 
a  miniaturized  battery -o|(erated 
unit  whiih  will  in  time  U-eome 
stanilard  eipiipment  for  every 
r.‘^AF  pilot  and  airman. 

rp  to  now,  men  leaviny  a  ditched 
or  .sinkintt  airpl.ine  for  a  life  raft 
have  had  to  resort  to  the  "Clibson 
('till.”  a  rescue  set  weiRhin^r  about 
to  pouniis  and  oiM-ratinjf  on  medium 
frtspiencie.s  necessitatintf  yards  of 
antt-nna  launched  by  mean.s  of  a 
kite  or  balloon.  The  new  .set.  known 
as  tile  rUC-l,  is  not  much  larger 
than  a  ration  kit  and  can  Ik-  held 
III  one  hand.  It.s  mercury-tyjM- 
battery  is  a  separate  unit  with  a 
riiblierized  cabh-  connection. 

The  entire  unit  is  completely 
impervious  to  salt  water  and  is  de- 
siyned  to  withstaml  tem|>erature 
extremes  raiiK'intr  from  160F  to 
oPF.  Tests  at  Seal  Beach,  Calif., 
have  i>roven  that  a  messaize  can  be 
I>ii  ked  up  by  a  search  plane  rantr- 


••SICOND 

WATINO 


(ONGiR  RIACH 


You'll  on  Iim»I«  kiiiI  lime  %•  ilh  the  iii-h 
VrIIrr  ^■liIrriiiK  (•iiii  W  W  hellier 

ike  job  i*  riiKKcd  or  ilelienlr,  loiir  Weller 
Oon  iloe*  il  uilb  the  «nine  f*«*r  aiol  ef. 
krtenev  (  hi«rl-«ha|>r<l  It  It.  I  II- 1  1 1* 

«  in«irr  •olilrriitu  urt  a  fur  fawlrr  Iwal 
Nru  r‘*  l•*rlllitllll 

4lr*ign  hrariiiii  lo  liii.  ^  our 

Yl  rllcr  4»iin  i*  mof  i-<tin|»a«  I. 

into  llir 

^  t  lirr  f  »iin«  |i«^  fi»r 

ill  m  ft'H  moiitli*.  I’M*!  .V*r«oii«l  hi'MliiiK 
litiir  on  r«<-ri  j«il»  I 
c'«»iilrol  waira  |M»«»rr*-~nti  nml  to  iin|»lutc 
pull  iM-turrii  joh*.  l*rrfiM-ii»«'<|  •|M»ltipht 
aiitl  lotiprr  Iriiplli  imiiiii  rm*\ 
rivii  M  brii  lh<*  lMirt«'«l  N«i  otiirr 

•olt(«  riiip  l«M»l  pill**  %«iii  *0  iiiani 
motiri -Mil inp  fratiiri'*.  Unlrr  k«»iir  iir«* 
^rllrr  f*Mti  fn»iii  loiir 
lor  IimImi,  or  i»rilr  for  loillrtiii  «lir«'«l. 


Potter  Predetermined  Electronic 
Counters  extend  the  field  of  auto- 
matte  counting  and  control  far 
beyond  the  scope  and  capabilities  of 
existing  mechanical  and  electrome* 
chaiucal  devices.  There  are  no  mov¬ 
ing  parts,  therefore,  wear,  slippage 
and  inertial  effects  are  eliminated 

Although  the  standard  models 
count  at  rates  up  to  60.0(K1  per  min* 
Ute,  counters  capable  of  counting  at 
higher  rates  are  available 

A  complete  line  of  photoelectric 
and  electromagnetic  detectors,  for 
counting  any  material  or  action,  can 
be  supplied. 

The  instruments  are  easily  applied 
to  any  problem  requiring  the  precise 
measurement  or  control  of  QUAN¬ 
TITY.  LENGTH.  TIME  FkK- 
QUENCY.  KEVOLUTION  or  CAM 
SEQUENCE  Absolute  accuracy  of 
count  IS  guaranteed 

Write  tiHlay  for  an  accurate  ap¬ 
praisal  of  your  counting,  timing  or 
control  problem  to  Department  6-N. 


I  S.  Horriqan.  USAF'i  A.r  Materiel  Com 
mond  prolect  engineer  cn  the  URC  4. 
demonstrates  how  the  bottery  of  the 
midget  air  sea  rescue  transmitter  re 
ceieer  can  be  slipped  into  the  pocket 
of  an  ordinary  flying  suit 


^ELLER^ 

IW  MANUFACTURING  COMPANY 

SOA  fa(k*r  Eadon,  Pa. 
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Try  Rentier  for  Service -Tested 

**Hard-to-Get''  Components 


over 


references 
to  pertinent 
electronic  and 
allied  engineering 
articles  published 
from  1925  to 
the  present  time  .  .  . 
including 

iorciqn  and  domattic  maqaiin«t. 
iouxnaU.  procaadlnqs.  qo**rain*nt 
reports,  tachnical  hous«-orqans.  U.  S. 
patents  and  texts. 

THE  ELECTRONIC  ENGINEERING 
MASTER  INDEX 

U  an  abtolutoly  indUp«n»ab)«  rafar- 
•Bc«  in  •wrf  •Inclronic  and  indus¬ 
trial  laboratory,  library  and  Patont 
Attomoy's  offico. 

Visit  our  Booth  No  310  ot  the  IRE  Show 
Write  fodoy  for  tidl  descrtpfrve  htefoture 

Eiectroaics  Research  Publishing  Co., 

INC. 

D*pt  ]].  410  Coeel  St.  Niw  Yofk  U,  N  Y 


PLUGS  &  CONNECTORS 

•  ANANA  riN  TYPES. ..JAN  SPECIFICATIONS 


Multi-('(>nt:i('t  mniKH  tors  :in(l  m.'tlmK  ('has.sis 
< ounterpartH.  Mflaminc  or  alkyd  int.ulation; 

or  k<ras.s  niiki'l-platiti  Nliflls.  Itanana 
!<^>rinKM  art-  hoat  tri-atctl  Ihtn  Ilium  oopiH-r. 
I  nrxt'clitti  low  resist ji mo  conlatl.  liiKlu-st 
<|Uality  .  .  .  KotMl  for  thousamis  of  contifctH 
and  di.H(-onn<t'tt<. 

Special  Connectors  to  Order — Mmiatun-M; 
wat«-r  titiht  and  pressuro  proof  tyjK-s  lo  JAN 
sjaaififation.H. 

1  Bry  ■nt  St.  Sen  Frencitte  K),  CeHf. 


A  VERSATILE  FINE-WIRE 

WINDING  MACHINE  BY  GEO.  STEVENS 


SPECIALTY 

DRY  BATTERIES 

are 

Laboratory 

Built 


The  No.  35  ehown  ie  o  comblnatloB  of  the  Unieereol 
Winding  Mochioe  ond  (he  Space  Winding  Machine. 
Handtee  wire  trom  24  to  40  gaugo.  FrogroMiee  Unleereal 
Coils  may  be  up  to  3^  inches  in  length. 

»•  Other  models  for  winding  Coils.  Trans- 
lormers.  Resistors,  and  Solenoids 


We  custom  moke  dry  botteries 
of  unusual  sixes  ond  capacities 
to  give  most  effective  service 
tn  industrial  and  loborotory 
work  of  oil  kinds  W#  will 
specially  design  batteries  to 
your  individual  needs. 


•  Diol  Counters  also  ava.loblo  sepa¬ 
rately 

•  We  welcome  the  opporunity  to  con¬ 

sult  with  you  on  your  needs  and 
would  like  you  to  hoe#  our  latest 
catalog  .  .  *  write! 

4022  N  ROGERS  AVC 
PULASKI  S  PETERSON 
CHICAGO  30,  ILLINOIS 


GEO.  STEVENS  MFG.  CO 


Promptly  Supplied 


We  are  specialty  equipped  to 
produce  and  ship  even  the 
smallest  orders  of  hord  to  get 
bottenes  without  delay 


XrilJIE 


Gives  complete  description  of 
hord  to  get  mdustnol,  loboro 
•ory.  ond  rodio 
batteries  quickly 
ovoilable  from  / 

Speciolty  / 

Write  todor  / 


Only  $9.95  for  This  COMPLETE 


Nut  Drivinq.  Scrawdrivinq.  Raamlnq  Kit! 
Tk.  ki.  XCEIITC  k.n.l.  At.  tk.  ..t.ck.M.  kl.4M— 
■IM.  tmm  12  QUALITY  TOOLk  t  rkrau  ,■•(.4  .at 
4rinn.  I  la*  I  2"  %t.«.  t»»  arwa.lw.  Un..  m— 
rmmtr.  l.a.r.M.  r.11  ti)'  NOW  AVAILABLI  — *1 
..4  *2  PkilllM  pamt.  M  ONI  Ma4.'  Draw  N..  N-W 
Mi4.  Lilt  wa.  >1  05  IP  •  w.  an  •  ..w.  la.  a 
Ik  kwk  tana.)  ASX  Youx  suPPLiin  ox  wxiti 


SPECIALTY  BAHERY 
COMPANY 


New  Type  2A  TAP  SWITCHES^ 

HAVE  A  CONST>INr  CONTACT  RESISTANCE  OF 


ONLY  1  or  2  MILLIOHMS! 


high  quality  iwitche* 
with  up  to  24  contacti  were 
ipeofically  developed  to  meet 
the  need  for  rugged  precition 
intirument  switchet  that  have 
longer  operating  life  and 
ate  economical  components 
in  competitively  priced 
electronic  initrumentt 
and  military  equipment 
• 

Write  for  Technical 
Bulletin  No.  28. 


PALISADES  PARK 
NEW  JERSEY 


TECH  LABORATORIES 


A.  W.  Haydon  Co.'i  now  plant 


to  now  aiiil  larps'fr  (iiiarters  at  2i?2 
.North  Klni  St..  Waterhury  20, 
Conn. 


Stkvkns  .Mpm.  Co..  Isr.  ha.s  tran.t- 
forrevl  ojM'rations  to  a  nt*\v  plant  at 
tiO  South  Walnut  St..  .Mansfield, 
()hii>.  to  concentrate  production  of 
precision  hi-metal  thermostats  for 
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in(r  a,s  far  as  80  miles  from  a  crash 
survivor  in  life  raft. 


Kllu  Kappu  Nil  .\Hur<U 

OlT.sTANDING  yountt  electrical  enjri- 
neers  were  recojrnized  and  pre¬ 
sented  awards  hy  Kta  Kappa  Nu 
in  .New  York  City  on  January  30. 
lltoO,  during  the  week  of  the 
Winter  (leneral  .Meetinir  of  the 
.A IKK.  Rolyert  C.  Cheek  of  West- 
inyrhoii.se  .Klectric  Corp.  was  the 
winner.  Recipients  of  honorable 
mentions  were  Lester  .M.  Kield  of 
StanfonI  Cniversity  and  Louis  (L 
(iitzendanner  of  (leneral  Klectric 
Co. 

To  ((ualify  for  this  annual  award 
the  candidate  must  be  not  older 
than  3."»  years  nor  Ik*  out  of  colleyre 
for  more  than  10  years  by  May  1  of 
the  year  for  which  he  is  cited. 
.After  i|ua!ifyin>r  on  the.se  two 
counts  the  candidate  is  judtfed  on 
the  basis  of  accomplishment  in  pro¬ 
fessional,  S(x-ial  and  cultural  fields. 
Kinal  .selection  of  candidates  is 
made  by  a  jury  of  awards  comjiosed 
of  well  known  enprineers  from  in¬ 
dustry  and  eilucational  institutions. 


ITu  .\tomu'  Knkrc.y  Commission 
recently  transferred  its  radiation 
instruments  branch  from  (lak 
Kidy'e,  Tenn.,  to  Washiny'ton.  I).  C. 


Niws  OF  the  industit 


BUSINESS  NEWS 


Tmk  a.  W.  Hayiktn  Co.,  manufac¬ 
turer  of  timinu  motors,  has  moved 


UOAtfANtd) 


f«kfronlx  Typm  512 

Cofhod#  Pay  Otcillotcop*  is  par¬ 
ticularly  wall  adaplad  lor  usa  m 
Ih*  dalailad  aRarninahon  of  com- 
plan  wavaforms. 


fh#  calibration  occurexy  ol  5%  m 
tima  and  amphtudo;  tha  diroct 
iovpiod  amphharsi  tha  wido 
battd  pats  and  mxtmtsdmd 

iweap  rang*  will  permit  your 
reteorch  and  davlopmant  stall  to 
better  evaluate  and  maosura  the 
perlormarrce  of  electronic  circuitry. 


S950  00 

Or# 


DC  -  2MC  5  Millivolt  tontitivity,  DC  or  AC 
Sweeps  3  Sec.  to  30  MSec. 


STAVIR 


it»oi  *»*•* 


For  PtccUufH  Washers... For  “Pxccc^uut  Stampings 


Howtu  I.  Jeiti  Division 


WELWYN 


REMEMBER  THIS  SIGN! 


It  iiienlifiett  the  liiietit,  nitiMt  ^tal>le  reriiiitor  on  the 
market. 


HIGH  STAIHI.ITY’  I'.arhon  re!<ii-tori>  are  I'  J-  Mahle, 
iioiiie  free,  ami  eost  less,  even  in  small  quantities, 
than  five  iiereent  romposition  resistors  of  question¬ 
able  stability,  ^elv^yn  resistors  are  seleeted  ami 
stable  to  dt  I '  i . 


A  FleBibl*  shield  that  inwgiy  oil 
mifiiotwr*  twbot  bocouso  if  comp«n* 
tolof  for  oil  voriotions  in  fub«  di* 
fooniions.  Mini-SKiolds  oro  mod* 
for  both  TS'4  ond  bulb  fub«i. 

Sond  for  cotolog  sh««t. 


Investi(;ate  the  advantages  of  this  oiitstamiini;  de¬ 
velopment. 


234  Kant  |6ih  SireH 


Murray  UiW  2-25(5 


ELECTRONIC  COMPUTER  CORPORATION 


Dr.  Samuel  Lubkin,  President 
announces 

The  Opening  of  Offices  and  Plant 


*7^  I 

JONES 

FANNINGi 
STRIP  A 


265  Butler  St.,  Brooklyn  17,  N.  Y. 
CONSULTATION  •  RESEARCH  •  MANUFACTURE 
Electronic  Oifital  Computers  •  Allied  Applications 


Connoctionf 


oporf  from 
borrior  strip, 
Ofsd  qwkkiy 
slippod  into 
ossombly. 


mtMi  SCrios- Noe  1 4 1  anO  eppiiad 

1 43,  tar  I  !•  90  tanmnale.  for. 

Simplfllos  toldoring.  lr>suros  corroct  COn- 
rsoctiorss.  Sav«s  tim*.  Idoal  for  harrvaet  Of 
coblo  ossombly.  Brass  tarminals.  codmigm 
p(ot*d.  Bakalito  mounting.  Sontf  for  OCI^ 
pUto  data. 


1691  W.  Laf«yoff«  BKd. 


Dotroif  16,  MkKifaa 
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V 


^ROM  0004*  TO 

OOOIS'  AND  IVCN  SMAllfR 


Accurate,  uniform 
and  smooth 


Also  available  in 
Molybdenum  and 
other  metals 


Write  for  details 
and 

List  of  Products 


SIGMUND  COHN  CORP. 

44  COLO  ST.  NEW  YOIK 


uite  in  applianreR,  industrial  and 
••lectronic  equipment. 


Thk  StK'itrrv  of  .vIotio.n  Puti’IU'; 
Knginkkrs  recently  rhantred  its 
name  to  the  Society  of  -Motion 
Picture  and  Television  Knjrineers. 


Radio  (*orp.  of  A. meric  a  and 
TwKNTitrrH  (’entiry-Fox  Fh.m 
Corf,  recently  ginned  a  contract 
for  coofierative  re.search  lookinir 
toward  further  advancement  of 
the  applications  of  larfre-screen 
televi.sion  in  the  motion  picture 
industry. 


tdiOM  (aki 
<1*1  fW  k«  Wf 
ptt94  «ir*4  I* 

f99f 


Faircimi.d  Glide4)  .Mihsii.es  Di¬ 
vision  is  the  new  name  of  the 
Pilotless  Plane.s  Division  of  the 
Fairchild  F.nirine  and  Airplane 
(’orp.,  Farminirda'e,  N.  Y. 


ll.I.INOIS  INSTITCTE  OF  TKCH NOI-OGY 
chapter  was  recently  jfivcn  the  Kta 
Kappa  Nu  Achievement  Award  for 
iy48-49.  It  was  the  second  straiirht 
year  this  chapter  has  been  so 
honoreil. 


/  CONTROL  CENTERS 
ENCLOSURES 
^  PANELS 
I  BOXES 


Hytron  Radio  &  KiJ’UTRomch 
Dorp,  rwently  opened  a  new  plant 
in  New  liuryport.  Mass.,  for  the 
mass  production  of  television 
picture  tubes. 


.  #AlSTtOM  Mfvic*  if  (tttt. 

4i>fnp«>t9nt.  rofnpl«t«  It  include 
forming,  punching,  wvldtnt  and 
ftniRhing  (hpmc.  wirinc  and  a<'' 
cftBRoriM  can  ha  built  in  whan 
daairad  FaUtiftm  angtnaar*  will 
avan  prix-uia  and  install  your  in> 
ttrumantt  to  your  ipacifk'ationt 
All  w(»fk  parltFrmad  by  Kalttrom 
11  dona  by  anitin^^R  and  tachni- 
ciaiii  thoroughly  familiar  with 
aach  phaia  of  production  Ma* 
chanici  iktlltnl  in  working  with 
•taal.  aluminum  and  itainlaii 
itaali  atiura  hnait  workmanihip. 
FaUtroni  inilallationi  ara  in  iarv< 
ica  throughout  tha  alactrical. 
chamiial  and  patrolaum  indui- 
triat^hava  baan  an  accaptad 
itandard  uf  axiallanca  iinca  1H70 
K«>r  a  practical,  acorromical  K>lu* 
tion  to  your  matal  forming  prob- 
lamt.  go  to  Kalttrom* 

TO  Off  All  TNI  lACTt,  fill  OUT 

ANO  MAIl  TNI  HANOT  COUPON  IIIOW 


Gknkr^ai.  Ki.kctrk  .X-Ray  Corp, 
Milwaukee,  Wise.,  is  constructinir  .a 
two-million-volt  x-ray  machine  for 
installation  in  New  York  I’ity's  new 


Artiat  a  akatch  of  2.000.000  volt  x  roy 
iharopy  mochlna  racantly  purchaaad  by 
Naw  York  City  from  GE  X  Ray  Corp. 
lor  Francis  Dalafiald  Hospital 


Orntlaman 


land  full  information 
I  am  intaraitad  in 


Francis  Delatield  Hospital  to  com- 
iiat  cancer. 


(OWrSNT 


KI.K'TKONU'  l  OMPl  TER  ('ORP..  26.*) 
Riitler  St.,  Hnxiklyn.  N.  Y..  is  a 
new  company  formed  to  manufac- 


lOMI  tlStl 
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hitch 


The  A.  %  .  Miyiiun  Cooipeny't  ne^ly 
drvcIupeiS  ChfunomctrK  DC  Governed 
Are  fending  Applicaiiont  re¬ 
quiring  preiition  timing  to  Mean 
Sidereal  Tune  ~  the  lime  ol  ihe 
Mar«  —  for  navigaiional  (ocn|Kiia 
iHMit.  Thete  Chrooometric  Governed 
Timer*  can  be  wpplied  for  Sidereal 
or  Solar  time  a*  mutort  alone 
or  iiKiMporated  into  any  of  the  A  . 
llaydon  Company  »  line  of  timer*  and 
lime  driay  relaye  They  are  furniahed  in 
vanou*  type*  of  htmaing*  to  rigid 
»pecifecation*  Muluding  hernyetii  «ealing 
for  aircraft,  guided  mi*«ile*.  ec«  .  a*  ivrll 
as  fur  mduMrtal  appliiation* 


vancc*  in  the  world  of  plastK*  Sec  how  to 
use  plastic*  in  all  forms,  t>ld  and  new  to 
stimulate  the  sale  of  your  products  Over  100 
exhibits  materials,  machine*,  finished  pro¬ 
ducts,  (onsuli  with  the  experts  the>'ll  be  there! 

Gu6tt  Tickpts:  Ixposition  not  open  to 
public.  Free  j(ue>t  tickets  are  available  by 
writing  (on  your  company  letterhead)  to 


when  you  want  the  lateai  and 


best  in  liming,  either  AC  or  D< 
hitch  your  product  to  a  star  wn 
ihe  A.  W.  llaydon  fompany  * 
motors  and  timers 


\  .VY^Haydon 


H  ri/r  fer  /0r  /a/rit  ta/a/eg 


Visit  us  at  tha  I  I  f  Convention,  Grand  Centfai  fatace. 
New  York  March  4  -  f  lYSO  a*  looth  Numbar  114 


PLASTICS  INDUSTtT,  INC. 

}fS  MADISON  AVINUf  NIW  TOtK  17  N  T 


SMAIX  PARTS 

Filamenl*.  anod.*.  tupporls.  (prlnqt.  .tc 
lor  .iKtronic  tub...  Small  wlx.  and  llat 
m.lal  lorm.d  parti  to  your  print,  lor  your 
auambll...  DoubU  poinl.d  pin*.  Wir. 
.tralqhl.nmi  and  cul  diam.I.r  up  lo  '  • 
inch.  Any  lanqlli  up  lo  12  I..!. 

LUZON  li.hinq  tackl.  accMrin. 
Inquiri*.  will  r<K.iv.  prompt  otl.ntion. 

ART  WIRE  AND 
STAMPING  CO. 

227  Hiqh  Si.  N.wark  2.  N.  I. 


^hii  lOlJ  to  «<a(b 
r'M  aiailaMr  VMrf  O  4i  lO  trum 

with 

•  r>t*toriion  and  inicnoodutation  ai  a  nrw  Unt 
e  ReduciMM  of  listening  fatigue 

e  Brilliant,  clear  tone 

•  Sefuratc  control*  stepped  for  Bass  and  Treble 

e  Ettreinely  tow  volume  sotboet  any  toss  of  quality 
lentr  7t>0-f>/er  TR££  TobAel  Burim. 
auJ  TiftstUd  Di^iertsm  .instrut 

BROOK  ELECTRONICS.Inc. 

^aie'  fans* 

Dept.  !'.i  0. 14  DcH.rt  Pl.ee,  Eliz.beth,  N.l 


A  Stop  listening  to 
I  /  DISTORTED 

-Jt^USIC 

p  g  %.«>  The  connoisseur  of  music 

listening  wants  to  recog- 
a  niie  the  clear  brilliance 

of  symphonic  sound  and 

BROOK 

All  Triode  High  Quality 

AUDIO  AMPLIFIER 

Gives  It  To  Him 
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Littls  tliou{ht>of  facts  about  capacitors  - 


Tho  ahon  tlmo  broakdoww  voltoqo  el  o  well-made  D.C. 
eopocltor  le  eel  leM  thee  S  be  •  time*  the  oetisal  werkioG 
voltage  of  30*-* 

E  =  5  X  e  mla 
C  =  Breakdewa  volioge 
o  Hated  d.e.  workloq  voltoqe 


UIDOSTHIAL  CAFACnOIS  ore  uavorriBglT  b«ld  le  thta  WeHfe  this 
formula.  sM^b  i 

Dealgaed  tor  maximum  eolety  loctor  oad  the  emoUoat 
poMlble  volume.  XNDUSTHIAL  CAFACTTOHS  are  the  meat  «|||  help 
widely  need  eopoelter  La  laduetrlal  oppUcadeae. 


wi/rc  roDAT  rot  detajud  catalog 


Sefea  ONfeea  Ja 
Aft  PrffKloal  Cftfea 
3343  N.  Caflfemla  Ava 
Chkofo  IB.  Illteeli 


NfWS  0>  TNi  INMtSTIT 


(ceatiuM^) 


SERVICE ..  . 

a  grossly  misused  word,  but...^ 

•  «'Mi  lecHeteiM  Veu  §•*  I  | 

*«eu**«4  «rN«n  yey  *ee«  9m4  •» 

irew  «•»(  rte«m  yewr  «»ech  wp  *•  4m** 

*nfh  L*<*r9Hm  n«w  mm4  •UmtmmH 

•  It '#%••••*  «•#»«•• 


Order  from  stock 

tifioil  Reinton — I,  5  ond  10  WoM 
Fi.ed  "  --20  to  200  Won 

^  »  Ad|u>tabl*  "  — 10  fo  200  Wott 

Alto  Special 

Noo  IndiKtKt  Vitreowi  Enameled 
CloM  Tolerance  Retittort  (1%  ±) 
Ferrule  Terminal  Reiiitort— 13  to 
190  Watt 

Rib  on  ed9e  Reinton  —  ISS  420 
Watt 

Plate  and  R  F  Cbobet 
Solder  foti 
SroebeM  and  Accetioriei 

Atk  tor  tomplo  girinf  detoiled  tpacilKOtront  of 
rour  osgiKOtion!  Wntt  tor  cotol^! 


SfOJ  Arcker  Arenu*  Cktcoon  St,  lllinoir 

Olrlrtnn  ol 

Notional  Loch  Wotker  Co  ,  Nework,  N.  J. 


SYNTHESIS 

IS  A  HIGH  CLASS  WORD 
FOR  DESIGNING 
SERVO  MECHANISMS 


A 


SERW\ 


. .  SERVOSCOPE  IS  A  HIGH  cuss 

IHSTRUMENT  FOR  SERVO  SYNTHESIS! 

MEASURES  omplitude  A  phast  vt.  frequency 
CARRIERS  accepted.  SO  to  100  cpt 
MODULATES  cKo»en  corrier.  0.1  to  tO  cps 
ANALYZES  D  C.  or  A.C.  outomotic  centroU 
SUBAUDIO  tine  qenerator.  0.1  to  tO  cpft 
SQUARE  WAVE  qenerotor.  0.1  to  )0  cpt 
PHASE  READING  to  I  *  occuracy  7  methedi 
LINEAR  SWEEP  for  eiternol  uie.  0.1  to  tO  cpt 


SERVO  CORP.  OF  AMERICA 

NEW  HYDE  PARK,  N.Y. 


'  i  ' ''  n 

SEE  BOOTH  352 
Radio  En|ineerinK  Show 


23b 


ture  electronic  digital  computers 
for  industrial  u.ses. 

Raypar,  Inc.,  radio  and  television 
parts  manufacturers,  have  pur¬ 
chaser!  a  new  5‘J,(l00-sq  ft  factory 
at  7810  West  Addison  St.,  Chicago, 
III. 


PERSONNEL 

llKLMAN  K.  Rowk,  former  head  of 
the  electronics  development  division 
of  the  .Naval  Aviation  Ordnance 
Test  Station.  ChincoteaRue,  Va., 
has  been  appointed  senior  test  di¬ 
rector  in  the  Ruided  missiles  re- 
.search  laboratory  of  the  National 
Bureau  of  Standards,  VVashinjrton, 
1).  C. 


D.  C.  Rowo  N.  L.  Harroy 


.Norman  I,.  Harvky,  formerly  head 
of  the  .Applied  Research  Branch  of 
the  Physics  Laboratory  of  Sylvania 
Klectric  PriHlucts  Inc.,  Bayside, 
N.  Y..  ha.s  been  appointed  director 
of  enjrineerinK  of  ('olonial  Radio 
(’orp.,  a  wholly-owned  subsidiary  of 
Sylvania  Klectric. 

^'ANNKVAR  Bcsh.  president  of  the 
t’arneRie  Institution  of  Wa.shinjt- 
ton,  has  lK*en  made  an  honorary  life 
member  of  the  AIKK. 

Irvin  (Iittman,  previously  asso¬ 
ciated  with  the  I".  S.  SiRnal  Corps 
I-aboratorie.s,  is  now  chief  elec¬ 
tronics  project  engineer  and  .sales 
enjrineer  with  Telrex,  Inc..  .Asbury 
I’ark.  N  .1, 

Cliff  (ivRiiNKR,  formerly  with 
Raytheon  .Mfjr.  Co.  as  enRineerinj? 
department  head  in  charge  of  kly¬ 
stron  development,  has  joined 
Varian  .Associates,  San  Carlos, 
Calif.,  as  an  enirineerinjf  .staff 
memiH'r  to  continue  in  klystron 
development  work. 
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ONLY  *215’'‘fOI»  \ 

»  the  green  \ 

1  engraver' 

I  . . .  y*t  it'i  fast,  v*r«atil« 
and  niggod  •neugh 
_ for  dio  •t**! , 


.Pionfrr  tn  RijJio  ^njinwinj  7ns(n«,<ion  Simf  1927 


Capitol  radio 

ENGINEERING  INSTITl 


The  Green  Fn-  *** 

Itraver  offers 

great  speed  and  L"  *■  **** 

convenience.  Quickly  ^ 
cuts  up  to  four  lines 
of  letters  from  3/64"  to  I"  on  curved 
or  flat  surfaces  whether  made  of  metal, 
plastics  or  wood  .  .  .  operates  by  mere¬ 
ly  tracing  master  copy  —  awyeise  can 
do  an  expert  job.  SpKial  attachmenu 
and  engineering  service  available  for 
production  work.  Just  the  thing  for 
radio,  electronic  apparatus  and  instru¬ 
ment  manufacturers. 

For  guolity  enfraving  on 
•  Fonols  •  Name  Plates  •  Scales 
e  Dials  •  Lenses  a  Melds  •  Instrumeaft 
.  .  .  alto  does  routing,  prohling  and 
three  dimentional  motfeling. 

*Prtcr  den  eel  htc/ndr  msiler  tyfr 
ead  iptfitl  ireri  hcldimg  futmrrt. 

GREEN  INSTRUMENT  CO. 

Ml  futnont  Ave. 


Jn  AiirJilrJ  JrchiiKiiI  Jnslilvlr 


Ji-1 


AlAANt.ED  HOME  STUDY 
A.ND  RESIDENCE  t  i  lURSES  IN 
HRAtmCAI.  RADIO  EITt.TRtiNlCS 
AND  TELEVISION  ENtilNEERINt; 
vtvr  |rrf  Mw  thtJv  rr 

rrtcinir  uKvl  iSUltir  Sr  erilmr  I* 

DEPr  MtB 

leth  and  PARR  ROAD,  N  V 
WASHINt.TON  10.  DC 

Jfptovri  f*i  i'rlnsit  trjmMC 


fd^oy  tof 

fyffh^r  infdfNidtigFi. 

1240  f  O  ft.  Rortl«fid 


NEW  EXTENDED  RANGE 

MorftI  250-B  mUDAHCi  BRIDGl 

TEN  TIMES  THE  MANGE 

Btiffo*K0  9  mtIWtm  fm  9  9  mmgoMmi. 

Co0O€ttO0<0:  9  mmfd.  Eo  MOO 
I0dvcfm<0  I  micro^dfipy  F*  MOO  fcdwfyi. 

TWICE  THE  ACCURACY 

IdHdP  than  */fX  om  mo$f  mttwfmufi. 

MANY  TIMES  THE  CONVENIENCE 

Stmptif40^  $wtt(hi00  —  C0l0f04  4««li 

4«p»cf  r0odt0g  IBC  4«ol  —  No  AC  pdT<F  cooooctioo  fo- 
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single  unit.  Any  R.F.  Oscil¬ 
lator  may  be  used  os  on  ex¬ 
ternal  source. 
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Aroiinlir  MeaHurt-mentH 

By  Ijco  L.  Hexanck.  John  U'Ury  J 
Sons.,  Ine.,  Sew  York,  1U4!#,  914  jiagr*, 
17.00. 

Thk  NKEn  for  this  book  has  lonj? 
bwn  felt  by  enKineers  and  physi¬ 
cists  workintr  with  acoustical  ap¬ 
paratus  It  is  written  by  a  man 
who  is  fully  equipfKKi  with  the  theo¬ 
retical  and  practical  knowledge  re- 
•luired  to  accomplish  the  diftkulf 
task  of  correlatinK  theory  with 
practice. 

The  Iwok,  ljecau.se  of  the  nature  | 
of  the  subject  material,  takes  the 
form  of  a  series  of  essays  on  var¬ 
ious  acoustical  subjj'cts.  It  include.s 
a  brief  and  fact-packed  history  of 
acoustical  measurements  which 
holds  enormous  interest  for  any¬ 
one  working  in  or  around  the  field 
of  sound.  There  is  a  lonK  list  of  defi¬ 
nitions  of  acoustical  terms  which 
.seems  to  be  rpiite  complete,  althouKh 
.some  of  the  definitions  are  a  bit 
terse.  Then  follows  a  discussion  of 
liquids  and  irases  as  .sound-tr.ans- 
mittint;  media,  the  most  u.seful  part 
of  which  is  a  series  of  charts  and 
fables  which  never  tiefore  have  Ijeen 
V'athered  tojrefher  in  any  one  place. 
This  swtion  is  aimed  primarily  at 
the  physicist,  althoiijjh  the  prac- 
tisinir  engineer  can  derive  much 
brnefif  from  it.  The  sjvtions  on 
diffraction  and  reflwtion  of  smnui 
waves  includes  ilafa  on  the  effects  of 
the  human  body  which  is  of  consid¬ 
erable  practical  use. 

The  section  on  absolute  calibra¬ 
tion  of  microphones  incliidi's  a  dis¬ 
cussion  on  reciprocity  which  is 
most  complete  and  uiuierstandable. 
It  seems  to  U*  a  I'ornpilaf ion  of  in¬ 
formation  heretofore  available  only 
from  many  disconnected  source.s. 
The  practical  side  of  microphone 
calibration  is  well  taken  care  of  by 
det.iiled  diniensioiusl  drawinjrs  of 
test  c.avities,  and  circuits  for  meas- 
urement  are  complet*-ly  detailed. 

There  are  detailed  di.scussions  on 
sound  sources,  practical  micro¬ 
phones  t  incluilinj;  the  eari,  and 
\er>  excellent  sections  on  measure- 
nnuits  of  basic  quantities  in  acous¬ 
tics,  includint;  fnsiuency,  intensity, 
and  imjH'dance.  The  s»H  tion  on  ran¬ 
dom  noise  is  jMcssibly  the  most  com¬ 
plete  collei'tion  of  usable  informa- 
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If  you  are  designing  circuits  requiring  a 
time  delay  element,  or  a  reliable  relay 
where  a  short  operating  interval  can  be 
tolerated,  it  might  be  to  your  advantage 
to  consider  the  Edison  SOI  Thermal  Relay 


Here  ore  7  good  reasons  why: 

1.  Vibresien  eed  iheck  resistant  Guaran¬ 
teed  to  withstand  continuous  vibration  of 
1  Ih**  over-all  amplitude  at  55  cps  .  and  im¬ 
part  shock  of  50  g 

2.  Chottar-ereetl  Pre-loaded  spring  pro¬ 
vides  50-gram  pressure  almost  instantane¬ 
ously.  for  sure,  positive  operation. 

J.  Non-pesition  sensitive  Characteristics 

not  affected  by  mounting  angle  operates 
satisfactorily  in  any  position  Standard  inter- 
mediate  octal  base 

4.  Ambient  sampansated  Automatirally 
compensated  fot  '  fiO  C  ambient  range  by 
estra  unheated  bimetal  Will  operate  from 

60'  C  to  100  C 

5.  Nen-ercinp  Sealed-in-glass  Operates  in 
Its  own  arc  -  suppressing  atmosphere  With¬ 
stands  substantial  currentsand  voltages  with- 
c^ut  arc-pttting 

6.  f aplesien-preof  Hermetically  sealed 
You  can  specify  it  for  safe  use  in  corrosive  or 
hazardous  fumes  and  dusts  Tamper-proof, 
too 

7  f unpus-resistant  Available  with  fungus 
and  salt  spray  resistant  micanol  base 
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Any  phvfiiil,  npcical  or  rleiiriul  cvi-nis  whiih  can  be*  tranjlaicd 
into  (hanging  voltages  can  he  counted  for  a  specific  time  interval 
by  this  new  Berkeley  *Kvents-per-l ’nit-1  ime-Meter. 

Signals  of  unknown  occurrence  rate  are  amplified,  properly 
shaped  by  the  input  circuit  and  admitted  through  the  time  base 
(ontrollrd  electronic  gate  to  the  Decimal  (Counting  I ’nits.  The 
instrument  then  reads  directly  in  Fvenis-Per-l 'nit  Time. 
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tion  on  this  subject  which  exists  in 
the  literature  today.  The  discus¬ 
sions  and  illustration.s  of  tran.sient 
re.spon.se  help  to  fill  the  void  which 
ha.s  existed  because  of  lack  of  fac¬ 
tual  information  on  the  response 
of  acoustical  systems  to  transient 
phenomena. 

The  section  on  indicating  instru¬ 
ments  should  be  thorouRhly  read 
and  understood  by  anyone  who  en¬ 
counters  the  problem  of  estimatinR 
sounil  power  levels  on  audio  pro- 
Rrams.  This  is  a  problem  the  maR- 
nitude  of  which  is  not  Renerally  ap¬ 
preciated. 

The  test  procedures  outlined  for 
loudspeakers  and  earphones  pre¬ 
sent  the  problem  in  such  a  way  that 
it  becomes  possible  for  the  user  of 
such  ec^uipment  to  interpret  the  re¬ 
sults  of  measurements  as  they  will 
affect  actual  use. 

This  book  should  become  the 
standard  reference  on  the  subject 
of  acoustical  measurements  for 
many  years  to  come.  It  is  to  lie 
hoped  that  ctlleRe  courses  based  on 
this  subject  matter  become  Ren¬ 
erally  available  within  a  short  time, 
to  help  make  acoustics  and  acoustic 
measurements  a  powerful  tool  for 
the  practisinR  enRineer. — N.  ('. 
I’K'KKRING,  Pickering  A  Co.,  Inc., 
Oceangide,  S.  T. 


M«Ml(*rn  OsrilloM'oprs  unti 
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H'l  Jacob  H  Ruiter,  Jr.  Murrag 
Hill  Unoka,  Ine.,  Sew  York,  194‘.t.  3'J*i 
t>agea.  $i>.00. 

It  hasn’t  fieen  many  years  since 
few  persons  outside  research  and 
development  laboratories  kneyv 
what  a  cathode-ray  oscilloscope 
was.  or  what  could  be  done  with 
one.  Today,  however,  the  situation 
is  quite  different.  A  .scope  is  very- 
helpful  in  servicinR  f-m  receiver.s, 
and  is  an  ab.solute  nece.ssity  in  tele¬ 
vision  work.  For  those  who  must 
quickly  learn  basic  oscillo.scope 
fundamentals  and  operatinR  tech¬ 
niques,  this  book  is  required  read- 
inR. 

In  twenty  well-written  chapters, 
the  author  treats  three  basic 
pha.ses  of  the  subject:  fundamen¬ 
tals.  otieratinR  techniques,  and  prac¬ 
tical  applications.  The  first  three 
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chapters  serve  as  a  general  intro¬ 
duction.  and  present  a  brief  his¬ 
tory  of  the  development  of  the 
oscillograph  and  the  cathode-ray 
tube.  The  six  chapters  that  fol¬ 
low  discuss  the  fundamental  prin¬ 
ciples  of  cathode-ray  tube  opera¬ 
tion,  details  of  the  modem  cath¬ 
ode-ray  tube,  general-purpose  os¬ 
cilloscopes,  and  power-supply,  am¬ 
plifier,  attenuator,  positioning,  and 
time-base  circuits.  Wherever  a 
schematic  or  pictorial  diagram, 
photograph,  table  or  chart,  or  re¬ 
production  of  an  actual  oscilloscope 
trace  will  .serve  to  illustrate  the 
IKvints  brought  out  in  the  text,  they 
have  been  wisely  chosen  and  gen¬ 
erously  used. 

To  make  the  sections  devoted  to 
the  operation  and  specific  applica¬ 
tions  of  a  .scope  of  the  greatest 
practical  value,  the  author  has  in¬ 
cluded  numerous  step-by-step  pro¬ 
cedures.  For  continuity,  the  text 
is  based  on  the  DuMont  model  208H 
general-purpose  oscilloscope.  F'or 
those  who  do  not  have  access  to 
this  particular  instrument,  a  table 
which  gives  a  list  of  the  exact 
names  of  comparable  controls  a.s 
they  appear  on  the  front  panels  of 
other  oscilloscopes  is  included  to 
extend  the  u.sefulness  of  the  step- 
by-step  procedures.  In  the  chapters 
devoted  to  operating  techniques,  the 
author  treats  such  basic  procedures 
as  adjusting  and  reading  the  fre¬ 
quency  controls,  proper  di.splay  of 
the  pattern  on  the  screen,  and  in¬ 
terpreting  the  figures  obtained,  to 
name  only  a  few. 

The  greater  portion  of  the  book 
is  devoted  to  specific  applications 
of  the  general-purpo.se  oscilloscope, 
and  this  is  as  it  should  be  in  a  prac¬ 
tical  textbook  of  this  kind.  Indi¬ 
vidual  chapters  are  devoted  to  the 
u.se  of  a  scope  in  servicing  a-m, 
f-m,  and  television  receivers.  Also 
included  in  separate  chapters  are 
the  u.se  of  a  scope  in  audio  circuits, 
at  a  radio  transmitter,  in  teach- 
I  ing  basic  radio  fundamentals,  and 
in  various  industrial  applications. 

The  book  closes  with  a  chapter  on 
photographing  cathode-ray  pat¬ 
terns,  and  an  eight-page  glossary  of 
;  terms.  The  illustrations  are  clear 
and  appropriate  throughout,  and 
the  text  is  sufficiently  clear  so  that 
I  no  diffk’ulty  should  be  experienced 
by  the  average  technician.  The 
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t  NfW  MOM 


OUTPUT  VOLTAGE  DC:  200  500  volts. 

OUTPUT  CURRENT  DC:  0  200  milliomperes. 
REGULATION:  Lass  than  tor  both  line  fluctuotion 
from  105  to  125  volts  and  load  variation 
from  minimum  to  maximum  current. 
OUTPUT  IMPEDANCE:  Less  than  2  ohms 
RIPPLE  VOLTAGE:  Less  thon  5  millivolts. 

OUTPUT  AC:  63  volts  6  amperes  unregulated 


Write  for  speciticofions  bulletin  s:24S 

KEPCO  LABORATORIES,  Inc. 

149  14  41  Avtaua  FLUSHING,  NEW  YORK 
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WE  ARE  PLEASED 
TO  ANNOUNCE  THE  OPENING 
OF  AN  ALBUQUERQUE  OFFICE 
UNDER  THE  DIRECTION  OF 
L.  E  FRENCH  AT 

302'^  W.  CENTRAL  AVENUE 
ALBUQUERQUE,  NEW  MEXICO 
TO  SERVE  THE  NEW  MEXICO  TERRITORY. 


REPRESENTING  THE 
EOtlOWING  INSTRLlA4fNr 
MANUfACTURERS: 

iiiO  fllCTtONiC  COtP 
•OONTON  tADlO  COtP 
l»OWN  fllCTtO  Mf  A  CO«^ 
CONTiNfNTAl  CAIION.  INC 
iOMN  flUKi  INClNdtlNC  COl 
HCWilTT  PACKAIO  CO 
KAY  flfCniC  CO 
SENSITiVf  KfSCAtCH  INSTt  COt^ 
SOtENSEN  &  CO. 

TEKTIONIX.  INC 
VAttAN  ASSOCIATES 


NEELY  ENTERPRISES 

ELECTRONIC  MANUFACTURERS  REPRESENTATIVES 
7422  MELROSE  AVENUE 
HOLLYWOOD  46.  CALIFORNIA 
SAN  FRANCISCO  -  SACRAMENTO 


Hrl«nllflriBll>  romp«aad#^  for  appllrAtloat  from  r#«iae, 

a«phAll*.  plIrheA.  olU.  And  mineral*.  Avnllable  la  wide  raage  of  moltlap 
potat*  nad  hardaesae*.  Kpeclat  pottlap  roar)p«»OBd*  are  heal  roadarilnp 
nnd  rrark  reeletaal  at  eilrrmeljr  low  lenpernlaree.  Heromairadalloae. 
•peelflc  data,  aad  eample*  will  he  faraUhed  ua  rcNiaeel. 
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HARD-TO  BEAT  VALUES! 

Eiccpttonolly  Low  Prices.  Limited  Quootities* 

QUIET  BLOWERS 

I.imUI*'  BMXor  4rt«ro  h)nwrr«  for  e  aultltu«le  of 
an<1  tub<«;  rkhauAine 
tirM  from  caWn**'»  *nppljme  Air;  rihAurt- 

.oe  worm  Air.  funi**'  aiiJ  (Mlnr*  r«rfLil  lb  Ubnrm- 
torlAA.  worlubopi.  And  rWeUtTulCA  work 

lAVA^  H.p*-,  tH'fn*  LUO.  Mr 

General  specifications. 

MOTOR:  AO  Od  Crrlr;  IMV  moaI*  p>iA*r. 

ROTOR:  klultlTAAT  HOUSING:  mM»I 

MOUNTING:  llj  boluae  bouninj  ur  n.^ai  Btrlto* 

A'  tn-l  motor 

BLOWER:  W'fh  8*  dlA.  rotor  dlrrrli) 
omnwSMl  to  1  to  III*  l.SSn  HI  M  Knt  <4  Q  CR 
m<*o4  totAilT  «W'UiAr«l  m«>(or  4)9  4  I  ||•wU 
(  I'M  free  Air,  960  (  KM  W  r  H  T  I  U 
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rwily  nwiarrfrd  ti*  l.l,(  III*.  )*..'0  ew  p  cn 
lll'M  to(Ai!>  rnrl.v»r.1  )  I  "I.JU 
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VACUUM  PUMPS — LIMITED  QUANTITY 
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rereN  t*  r«|.^  Mrmu  FOB  ••mr 

ELECTRIC  TRADING  CO. 
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MAK|»S  or  STIATtTl  MtlAWIC  2l»CON  »0»Cfl/IN 
IICmT  0UT»  IfFtACTOtIfS  and  CwtwiCAt  FOuiAMtNT 


NIW  tOOKS 


book  is  a  welcome  and  much  needed 
addition  to  the  how-to-do-it  litera¬ 
ture  for  the  radio  and  television 
fields. —  R.  H.  SCHAAF,  Sationai  Ra¬ 
dio  In.ttitute,  Washington.  P.  C. 


TISTS 


i/4‘uriiinK  KlfM'tricity  and 

Kii‘C‘truni«’s  F^xperinientally 

Bv  ljgt)NAIu>  K.  f'ROW.  I’nivertal 
Srienttfie  Co.,  Ine.,  V'inccanc*,  Indi¬ 
ana,  1949,  525  pagtt. 

Important  principles  of  electricity 
and  maRnetism  are  covered  on  a 
qualitative  basis  by  75  experiment.^ 
re<]uirinR  only  simple,  inexpensive 
material.  Most  of  the  experiments 
provide  attention-irettinR  action, 
such  as  by  shootinR  aluminum  rinRs 
into  the  air,  maRnetizinR  with  a 
sinRie-turn  loop  carryinR  alternat- 
inR  current  as  in  solderinR  Runs, 
and  spinninR  an  aluminum  ball  as  a 
demonstration  of  pha.se  splittinR. 
A  300-paRe  advanced  section  Rives 
nonmathematical  theory  of  alter- 
nalinR  current,  reactance,  reso¬ 
nance,  d-c  controlled  saturable-core 
reactors,  maRnetic  frequency-multi- 
plyinR  apparatus,  peakinR  trans¬ 
formers,  electric  arcs,  dry-di.sc 
rectifiers,  electronic  tubes  and  elec¬ 
tronic  circuits  alonR  with  59  addi¬ 
tional  experiments.  Specially  taken 
photORraphs  illustrate  experimental 
setups  and  Rreatly  increase  the 
practical  usefulness  of  the  book. 
— J.M. 


kn  idtti  tool  fo«  ttt#  moiftttojnct 

ond  ttttmg  of  owdio  d«v«€tt  Aitoc't  Inttr 
modutolioo  Ao<ly/«r  offort  d<ttinct  *d«oo 
ovff  tmflo  troouoncy  ‘  hormofiic'* 
mttHods  of  d'UO'tion  fntAturtmtot  Ois* 
tofitoo  pfoductt  rttuUiog  from  tf»«  tM«r 
action  of  tftt  frtqufflciat  a’t 

mtawftd  and  read  iifoctiv  for  any  givtn 
powof  lovti  Anaiym  inciudti  VTvM  mak 
mg  rt«idua<  noi«a  and  tignai  to  ftoist  ratio 
data rminationt  poinbit  without  eitra 
•Ouipmor>t  ln%tfumant  i«  a  raliatlf  por- 
formance  mdoi  for  IM  and  AM  tranimittcri 
and  racaivtrt  alt  aud>o  amphtiar.  diiC. 
tapt  and  ft<m  racordmg  aqu>pmant 
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lANSIMC  COItPOOMTIOM 


•  RAPID  INSTALLATION 

•  HIGH  EFFICIENCY 

•  UNIFORM  IMPEDANCE 

•  COMPLETE  LINE  OF 

FITTINGS 


iHolopir  TrufPrs  and  Nin*l«*ar 
KadialioiiH  hiiIi  ApplirationH 
to  Riolo^y  and  Mt'dirinr 

By  Wiij.Iam  S  .Siri  McGraw-Hill 
Rook  Co.,  .\'rw  York,  1949,  65.3  pages, 
112.50. 

1>1>1MTK  the  title,  this  b(K)k  offers 
much  to  readers  of  KLtrTRONics. 
The  entire  260  paRes  of  Part  I, 
dealinR  with  isotopes  and  nuclear 
radiations,  is  applicable  to  the  elec¬ 
tronic  physicist.  The  compilations 
of  reference  tables  in  this  section 
alone  can  justify  a  place  for  this 
l)ook  in  any  fundamental  research 
library. 

Part  II,  dealinR  with  methods  and 
instruments.  Rives  240  paRes  of  en- 
Rin**erinR  descriptions  for  the  elec¬ 
tronic  enRineer  in  desiRti  and  pro- 


. .  *  Transmission  line  In  all  types 

Including  standard  RMA  sixes  for  FM  and  TV 

OtNFR.AL  C  IK.AMU'S  Trjntinittion  ariinit  (arrfutly  drtiftnrd  end  traU 
Linrt  arc  available  in  tiirv  lo  meet  avvure  prrmanrnily  )tav-tif(h(  trrmina 
anv  intiallaiion  requirement  .All  linev  iionv.  PrevvuriiinR  equipment,  indud- 
are  ol  ihe  head  Hip|siried  ivpc,  in  iriR  RauRev,  valves,  etc.,  impedame 
tiamlard  lenRihv  Fahritaiion  lo  tiove  matihinR  units,  wave  Ruide  and  to- 
loleraiHe  assures  hiRhesi  ethiiems  asial  assemblies  (or  antennae  and 
Spesial  "clover  leal"  spaier  beads  K  F  sections  are  supplied  lo  exact 
elleciisels  reduce  capaciis  effects  and  requirements. 

Our  •n9in««r«  arc  always  pUattd  to 
(heck  aisy  project  and  furnish  quotations. 


aRMIICS  and  STEAim  CORP. 


CINIIAl  OttlClY  and  PtANT  17  ClOW  S  MIU  lOAD,  KIASttY,  N.  J. 
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AN  SPEC 
CHOPPERS 


•  Reliability  .  . 

•  Precision  .  .  . 

•  And  long  life 


Life  of  1000  hours  and  over,  stable,  precise,  reliable  operation 
can  be  expected  from  these  hermetically  sealed  choppers,  used 
in  DC  amplifiers  and  servo  systems.  Choppers  may  operate 
directly  from  120  volts  400  cycles,  ore  relatively  unaffected  by 
great  extremes  of  temperature,  vibration,  acceleration,  shock, 
altitude  or  humidity,  con  be  corrected  to  0°  phase  angle. 


Just  off  the  press,  this  new  Glyco 
catalog  may  contain  just  the  as- 
swers  you  want  to  some  of  yow 
problems.  It  describes  our  sys> 
thetic  waxes  and  gives  chemical, 
physical  and  application  infurma* 
tion.It  gives  many  suggestions  for 
lowering  costs. 

STNTMTK  wans  - 1 8-page  catalog  am 
high  or  low  m.p.,  hard  or  plastic; 
waxes  used  in  a  wide  range  of  ii^ 
dustries.  Complete  physical  and 
use  data  included. 


1024  GRIINMOUNT  AVI. 


TOP  PERFORMANCE  FOR  $279.50 


Laboratories — Industry — Broodcosters  .  .  . 

AT  LAST!  an  tnginaat't  scop*  built  by  engineers 
for  you. 

•  Y  AXIS  10  m>  rmt/ia.  10  cps.  10%  Hit;  —1  Ob  at  10  MC 

•  SWIfPS  10  cps  to  SO  KC,  itcurront  oihI  dristo,  cipansioo 
Si  tyll  uok 

•  SUP1 — Int  CoUbrsfof— Int  Silift«r  -40  \b% 


Writt  TODAY  tof  fvll  dofo  Sm  it  ot  Booth  )30*IRC  Shot 


TPpI  TELEVISION  EQUIPMENT  CORP. 

1  tit*  I  231  wtlLUM  ST  .  BfW  T0«K  T.  N  T. 

IN  CANADA:  The  Aheorn  &  Soper  Co,  Ltd..  Ottowo 


VARIABLE  HIGH  VOLTAGE 
RF  POWER  SUPPLY 


1  TO  40KV  NEGATIVE  OR  POSITIVE  OUTPUT 

Low  ronfo — 1000 — 12,000  Volts  D  C. 

Hifh  rofipo— 12,000 — 40,000  Volts  D  C. 


ClYCO  PRODUCTS  CO..  Inc. 

Dept.  T-12.  26  Court  St. 

Brooklyn  2,  Now  York 

Sond  mo  o  froo  copy  of  tho  cotolof : 
‘'Synthetic  Woxes'*  by  Glyco  (  18  pofoe) 

NAMC  _ 


APPLICATIONS  -  laduotriol  uooro  and  Roooarch  Co^loooro  rocoqniso  tho 
adoaataqoe  of  thio  uait  for  procipitaloro,  oloctroetatic  paiatiaq,  aueloor  oad 
physics  rosoarch.  projoctioa  lolooioioa,  latulotioa  tostiaq.  ote. 

MODEL  44 

CONTROLS:  AC  sioad-by  switch— -^rooD  Hi^h  Low  output  switch 

Hiqb  Voltoqo  switch-  rod  Focusiaq  eolloqo  eoatrot 
Varioblo  eohaqo  coatrol  kaob 

SIZE:  17x13x4’  p  Chossis  aad  eooor  coa  Writ#  for  complote  fnformatlon. 

otnictod  ol  shoot  olunuaua  throuqhout  to  a  woaa 

prooido  maximum  protoctioa  from  dust  aad  INDUCTOGRAPH  PRODUCTS 

dirt.  (Uait  showa  oboso  without  dust  . 


STBCIT 


ZONL 

STSTt 


ELECTRONICS  — Morch,  1950 


’■  4 


r 


MfW  $OOtL\ 


STABLE  D.C.  AMPLIFICATION 

with  flat  fraquancy  response  to  40  K.C. 

down  1%  at  50  K.C. 
and  12%  at  200  K.C. 

INfUT  ->  30,000  ohms,  single  ended 
OUTPUT  —  obowt  1.000  ohms,  resistive, 
single  ended.  POWCI  SUPPLY -100  V. 
to  125  V.  A  C  IPS  Wotts.  HEIGHT -14". 
WIDTH- 10".  DEPTH -22".  WEIGHT - 
45  lbs..  FINISH  —  Novy  groy  crockle 

The  Hanover  Type  105  it  deiigned  for  u»e  at  o  preamplifier  to  provide 

O.C.  SINSITIVITY  OF  S.O  MV.  HI  INCH 
with  on  oscillograph  such  a»  the  DuMont  Type  279  or  Type  250 
(Oscillograph  synchronizing  circuits  and  focus  are  not  disturbed) 

STASIIITY  WITHIN  O.S  MV.  EOUIVAIENT  SIGNAL 
with  a  line  voltage  variation  from  100  volts  to  125  volts. 

NO  SIOCKINC  WITH  A  7S  VOLT  SIGNAL 
with  the  amplifier  at  full  gain.  This  is  made  possible  by  the  avoid¬ 
ance  of  reoctive  compensation.  This  feature  also  accounts  for  the 

EXCELLENT  SQUARE  WAVE  HSPONSE 

teqw»ree»ents  for  many  spe<ioi  opplKOfiont  mtoy  be  met  wttboi/t  esfensive  modificotieni 

HANOVER  DEVELOPMENTS 


CempieteC^  neiu  in  detail! 


Ru^^ed  end  ccmpeci  mith  vnsppy 
ection.  th«5f  new  JOHNSON  conteclots 
were  destined  pnmenty  for  Ki^h  volte^e  RF 
Awitchin^  end  ere  suiteble  for  meny  other 
epplicetions  The  loq^le  ectueled  belenccd 
rotery  ermetye  permitv  mounting  in  eny  posi¬ 
tion  Positive  conleci  is  mernte.ned  even  under  conditions  of  eitremefy  heevy  vibretion 
intirely  new  wiping  contects.  mounted  ois  low  loss  msoletion  tfey  eli^ned 


JOHNSON 

RF  CONTACTORS 


Series  145*100 
145-200 


Tl<»*«  JOHNSON  conUclon  .i»  ...lUblc  m  t«.o  Hf»»  wilb  volUs«  o(  1  7KV 

*nd  ?IKV  p„l.  Cu>r,nl  i.lmj  ot  both  it  55  pe'  conUct  tilh.i  conUctoi  model 

It  «¥«il,blt  xilh  SP01  o*  OPul  tonl.cl  .inn^.mrnt  «Mh  oi  <*tthout  two  .u.ili.iy  tingle 
pole  *«il<h«»  Solenoidi  .i»  -ncd  >n  to*  530  volt  opei.lion  but  m.y  b*  connected 

in  peiellel  to*  1  1  5  yolt  opention  No  holdin<t  cunent  iv  teou  >ed 
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(luctiun  fteldtt.  Subjects  covered 
here  include:  Mass  Spectrographs; 
(ieiger-Muller  Counters;  Prottor- 
tional  Counters;  Ionization  Cham¬ 
bers;  Standardization  of  Radioac¬ 
tive  Samples;  Kadioautograph ; 
Tracer  Method.s;  Safety  Precau- 
tion.s;  Klectrostatic  Generator;  Cy¬ 
clotron;  Betatron;  Synch rtttron. 

Only  the  50-page  concluding  sec¬ 
tion  on  biological  and  medical  appli¬ 
cations  of  isotopes  is  really  perti¬ 
nent  to  the  title  of  the  boolt  and 
hence  of  little  interest  electronics- 
wi.se.  The  90-page  bibliography  in 
the  concluding  chapter  is  univers¬ 
ally  u.seful  to  all  who  deal  with 
radiations  and  related  subjects 
J.M. 


Mirniwuvi-s  ami  Kuiiar 
KItM'lriinirs 

Bv  KRNK.ST  C.  I’OU.ARl)  ANO  Ji  LIAS 
.M.  SH  RT»:VANT.  John  Wtley  X-  Suiik, 
Ine.,  S'tw  York,  ltU9,  426  pn.wc*.  $ri.00. 

This  BistK  could  be  called  the  piK'ket 
edition  of  the  27-volume  Radiation 
Laboratory  Series.  It  is  ;i  well- 
written  introduction  to  the  multi¬ 
tude  of  subjects  that  are  covered 
by  the  title.  The  author.-,  a  physi¬ 
cist  and  a  chemist,  have  presented 
this  Ikiok  in  the  hojw  that  the  infor¬ 
mation  and  knowledge  gained  dur¬ 
ing  and  after  the  war  on  micro- 
waves  and  as.soc’iated  circuits  will 
be  useful  in  the  various  fields  of 
.science.  To  those  who  have  not  been 
associated  with  microwaves  or  ra¬ 
dar,  this  introduction  to  the  art 
should  provide  them  with  many 
new  tools  for  their  work. 

.■X  short  intriMluctorj-  chapter 
outlines  the  special  knowledge  of 
elect riimagnetic  fields  that  is  nec¬ 
essary  to  an  understanding  of  mi¬ 
crowaves.  In  general,  an  under¬ 
standing  of  the  book  requires  no 
special  knowledge  not  present  in 
the  usual  student  background  of 
physics  or  electrical  engineering 
References  are  included  to  direct 
the  reader  to  detailed  information. 

The  three  major  sections  into 
which  the  bcnik  i<  divided  are  mi- 
crowa\es,  radar  circuits,  and  radar 
systems  together  with  an  analysis 
of  microwa\es  being  u-  d  in  physi¬ 
cal  research.  The  first  four  chapters 
deal  with  niicrow;i\e-.  This  group 
starts  with  a  detailed  description 
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and  review  of  electromajjnetic  fields 
from  which  the  actions  of  coaxial 
lines,  waveguides,  and  cavities  are 
explained.  A  discussion  on  the  pro¬ 
duction  of  microwave.<i.  using  both  ' 
klystrons  and  magnetrons,  is  fol¬ 
lowed  by  a  discussion  of  methods  of 
measurement  and  detection.  A 
short  section  deals  with  impedance 
measurement  and  the  various  com¬ 
ponents  neces.sary  to  deal  with  mi-  ; 
crowaves  including  waveguide,  ro¬ 
tating  joint,  antenna,  T-R  box  and 
magic  T. 

The  elements  of  various  radar 
circuits  are  covered  in  the  second  : 
section  consisting  of  the  next  seven 
chapters.  Included  here  are  dis- 
cu.ssions  on  various  pulsing  tech¬ 
niques  such  as  generating,  delay 
and  timing  circuits.  Separate  chap¬ 
ters  are  devoted  to  cathode-ray 
tubes  and  their  associated  sweep 
and  indicator  circuits,  amplifiers, 
amplification  of  very  weak  signals, 
servomechanisms  and  computers, 
and  miscellaneous  circuits  including 
regulated  jwwer  supplies,  cathode 
followers,  multivibrators,  clamp¬ 
ing  and  counting  circuits. 

The  last  three  chapters  deal  with 
a  brief  discussion  of  the  overall 
properties  of  several  typical  radar 
sets  now  in  use.  Four  different 
fields  of  physical  research  are  <le- 
.scrilanl  in  the  concluding  chapter 
and  thus  .serve  to  remind  us  that 
the  purpose  of  this  Issik  is  to  help 
in  furthering  the  use  of  this  knowl¬ 
edge  gained  in  the  development  of 
radar.— JamK-S  A.  Kknny,  Mr- 
honif  /nstrumeuf.s  l.aboratonj,  Inc.. 
.M incola.  .V.  Y. 


I*iil**«*  GriiiTulorH 

Volunif  5  of  the  .MIT  Kadintion  Lab¬ 
oratory  Scrim.  F^IUTKI)  BY  (J.  N. 
G1.AS0E  AND  J.  V.  I.MACyz.  .MeCraw- 
Hill  Hook  Company,  Sew  York,  1S*4H, 
741  paym,  I'J.OO. 

TKCHNUjits  for  pulse  generation 
develojM'd  during  the  war  at  the 
Radiation  I..aboratory  are  treated 
in  this  volume.  Although  these 
techniques  were  developed  for  radar 
applications,  the  material  in  the 
book  will  interest  engineers  and 
physicists  who  are  concerned  with 
the  general  problem  of  pul.se  gen¬ 
eration.  The  treatment  is  alter¬ 
nately  theoretical  and  de.scriptive; 
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ytakiliir 

•  Lyta  tataraol  ryyiytaacy  ayyaryy  ceattaal 
volNiqy  ya  layt 

•  WRITE  FOR  BULLETIN 
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balaq  maaaarad  la  wlthm  ranqy  ol  thy 
malar.  Complata  lina  covyra  larqy  roaqa 
ol  maoauryaiyBia  oa  wall  oa  oaoUabla  colt 
oqy  aourcaa-  Cacyllaat  workmoaahip  oad 
daaiqa.  Cncaaad  la  hordwood  coaa  with 
iacltaad  Iroot  poayl. 
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rnthur  complete  descriptions  of  sev¬ 
eral  specific  systems  are  included. 

A  knowledge  of  the  l.apiace-trans- 
form  method  of  circuit  analysis  is 
assumed. 

Nece.ssary  terms  are  defined  in 
the  intr(xluction,  and  the  various 
typ«‘s  of  pulse  srenerator  are  hriefiy 
described  and  compared.  The  re¬ 
mainder  of  the  book  is  divided  into 
thr»“e  parts.  I’art  I  deals  with  hard- 
tul>e  pulsers,  in  which  the  pul.se  is 
formed  in  a  lump«!d-constant  net¬ 
work  and  a  vacuum  tube  is  used  as 
a  switch.  Consideration  is  Riven 
to  charitinK  and  discharKinK  cir¬ 
cuits,  im{)edance  matchinK.  and  re¬ 
quired  tubr*  characteristics. 

I’art  II  is  a  treatment  of  line- 
tyjfe  pul.sers,  in  which  the  pulse  is 
formed  in  a  transmi.ssion  line  or 
eifuivalent  network,  and  the  switch 
may  be  a  spark  Kap  or  hydrujten 
thyratron.  Char>rintr  from  both  a-c 
and  d-c  sources  is  disi’u.s.sed.  I’ulse 
transformers  are  covered  in  detail 
in  I’art  III,  attention  beinK  Kiven  to 
desi>rn,  construction  and  i)erform- 
ance.  An  api)endix  de.scrib«‘s  oscillo- 
trraphic  and  meterinft  techniques, 
and  di.scu.s.ses  the  equivalence  of 
various  pulse  shaiH's. 

\  commendable  feature  of  the 
book  is  the  larne  numl)er  of  o.s<-illo- 
Kraphs  and  iliustrations  of  actual 
equipment.  Some  readers  may  be 
disappointed  by  the  emphasis  on 
power  pulse  K'enerators,  with  the 
I  resultant  concentration  on  low  im¬ 
pedance  and  maftnetron  loads. — 
T.  .M.  Stout,  l>ei>artnn  nt  of  Klee- 
trical  h'nginffrinn,  I'niverHit y  of 
Waxhingfon. 


I'hvsiral  Aspt'rtH  of  (]ol«»r 

By  Ur.  r.  J.  BoI'Ma,  Phthpt  Krtearch 
l.aborntonfK,  HtndhtH'rn.  I'ublixhrd 
by  S'.  T’.  I'hilipg  Glofilampfnfab- 

rifken,  Hindhoven,  Thr  S'rtherland*, 
I'.lti*,  .312  iHigff. 

The:  ci.o.skr  color  television  comes 
to  bein>r  a  commercial  reality,  the 
more  electronic  eiiKifU'ers  l>ecome 
interesteil  in  color.  This  b(H>k,  like 
W,  1>.  Wrijfht’s  “The  Perception  of 
l.i>rht"  •  Itlackie  &  Sons,  London, 
provides  a  bridge  between 
phy.sics  and  physiolo)ry. 

resume  of  the  contents  of  the 
book  will  indicate  its  nature  and 
.scoiH-.  The  intrisluctory  chapter 
sets  the  stajre.  The  five  folluwinK 
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chapters  present  the  scientific  back¬ 
ground  of  the  subject:  brightness, 
the  color  trianKle,  the  reprcsenta- 
ti«)n  of  color  in  space,  the  CIK  co¬ 
ordinates,  and  calculations  based  on 
the  (MK  system.  Three  chapters  are 
devoted  to  colorimetry.  They  deal 
with  lijfht  sources,  objective  meas- 
urement.s,  and  subjective  methods. 
Four  following  chapters  present  the 
biological  as|)ects  of  color,  defective 
color  visions,  the  development  of 
the  science  (which  chapter  consti¬ 
tutes  a  convenient  introduction  for 
those  making  a  first  acquaintance 
with  this  subject),  color  discrimi¬ 
nation,  and  the  chromatic  adapta¬ 
tion  of  the  eye.  The  concluding 
chapter  reviews  the  practical  appli¬ 
cations  of  color  phenomena.  The 
book  contains  ati  uftpendix  with  an 
extensive  bibliography. 

As  the  author  states  in  his  pref¬ 
ace  to  the  Dutch  edition,  the  reader 
is  assumed  to  Ik*  actjuainted  with 
mathematics  and  physics  as  taught 
in  secondary  .schiM)ls  “and  to  possess 
a  certain  amount  of  zeal !"  \V,  de 
(Iroot  translated  the  lasik  into  Eng¬ 
lish  in  the  expectation  that  the 
author’s  “  clear  exposition  and  his 
simple  style”  would  prove  u.seful 
to  the  English-s|>eaking  reader. — 
F.  H.  KWKtTT,  jR.,  Airborne  In- 
Ktruminta  iMhorntory.  Inr.,  Min- 
eola,  S. 
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6  PulVf  shApifvj  CtfCuil  to  p^rm.l  operat-on 
dk’thrfl  SM>gf*td  bandar-dth  <A>th  no  idjj- 
crnt  channel  radiation 
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all  of  tun>nq  range  ' 

3  Direct  read ''g  frequriu  y  raiihrat-on  •* 
kh:tt  from  0  to  tOOO  tp% 

4  O  rvtt  read'rig  frequerv  y  ca^br.ition  r.f  9  Component  rat.rgs  accord  ng  to  JAN  sp^s 

mtser  and  output  tun.ng  dais  *rum  prov  de  q*^eatrr  assur.tnce  of  trouble  free 

to  6  7  me  uperat  on. 

•  for  moro  romploto  lino  of  (rti|won<y  shift  oquipmont,  soo  owr  odvortisemont 
in  llortronirs  Buyors  Cuido,  pogos  1S3,  1S4,  1SS. 

liALJfj  COj'JMjIT 


Highly  Stable  temperature  controlled  oven 
with  temperature  ccntrol  of  *  0  1*C  at 
oO*  Al  th  heaters  on  4  sides  of  inner  oven 


U)  US  West  22nd  St 


T!:ioHVISIf>N  IMOTO-Ol’IDK.  V.>l  11 
Hy  John  M^-aKhtr  UCA  Tiiltf  iw-part- 
;  avaltnMo  only  fn>m  HCA  tut»»*  rtte- 
trlbutorn  booklet  rontalnln»f 

M  phot<*n  taknn  from  fare  of  klnt'fM'op** 
fit  Khow  effr^tn  of  varloue  opr'ratinp 
troultlen  on  the  Imaae,  f<ir  <|ulrk  iM»Intion 
i»f  ihf*  dr*fm’tlve  etaice  In  a  t»le% Islitn  re- 
tt'lsf'f  Faoh  picture  In  accoriip.tnltMl  by 
troiiM<‘<>h<H»tlnr  euieprt  Mionn. 

K\<:iNKKU*S-  nii'TIONAKT—  SpanlAh- 
h7riK)i>»h  aiifl  Knallfth-'SiMnlnh  tty  U>ui^ 
A  l;t»l*b  .lohn  W»l**y  A  Sonn,  Itic.,  N**w 
Y.Tk.  S.-...tii!  KAlitMin,  r.4|  112  50 

Knlaraemt  nt  of  4  '>0-paae  flrvt  edltlttn  to 
*fr  fbvtrlcal  an«l  nie«  hanical  enicin«***r- 
inir  more  thonMiahiy.  Imp«irtant  radio  and 
term^  are  now  Inrhideil.  alonK 
with  thitfie  of  other  new  en|fln»-erlTia  helda. 
I'ftlnltlorMi  are  t  Included  ex<  ept  In  de¬ 
fault  of  a  eatlAfactory  equivalent  or  to 
avi'ifl  amhlktulty  Kniclinh  tnule  nameo 
ha\e  ttern  tranhlate*!  into  Spafiiah  when¬ 
ever  th*  y  are  In  idhkI  teihni.  al  u^aae. 

TUF  nsriLUMlHAT'lf  IV  MOOCTN  AM 
KM  \NI>  TV  .'^KHVh'K  Hy  Walter 
WeljtA.  The  IIickiM'k  Klet'trical  Inntru- 
merit  f'o  ,  Klevelainl.  ohm.  47  paaea, 
ivip*  r  red.  |1.0*.  <'*oii.'*i'-ta  chiefly  of 

ftiaaramt*  of  wave  ehap*'H  n‘>rmally  en- 
•tiuntered  at  varmua  |M»inta  In  each  etaire 
In  an  a  rn  aiiperhetenMlv'ne  radio  receiver. 

rhaptem  on  f-m  and  television  re- 
».el\er  alignment  with  a  nc*»pe. 
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OWE.  fA. 


EASTERN  AIR  DEVICES,  INC. 

S85  DEAN  ST.,  BROOKLYN  17,  N  Y. 


Backtalk 


MANUFACTURERS  OF 
FRACTIONAL  HORSE- 

rower  motors 

(MOOOHPtiViNR)* 
*X>AE  AND  CENTRIFU6AI 
BLOWERS  («  TO  750  CFM)  • 
ALTERNATORS  ANO  TACHOMETERS  •  6EAR 
MOTORS  •  ANO  OTHER  SKCIAL  ROTATINO 
DEVICES 


I  liiii  «l<‘|>arliii«‘ni  io  (i|>rr> 
ulril  ait  an  open  forum 
nhere  our  readers  iiia\ 
iliHruio.  prolileiiiv  of  the 
elerlronim  imliinlrtt  or 
roninieiil  iiimiii  arlirlett 


This  n*<>  lin*  el  motor Hiiivtn  blowers  moy  bO 
uMb  for  Coimnorciol  or  Mihtory  applicotians. 
Thty  art  availibit  oitb  tittwi  ylooyo  b*ar>n|t 
or  boll  boorinfi  and  can  bt  doyifnad  lor  (ar- 
iou>  tinila  litdtiancitt  or  yanablo  troduancy 
opo'ation  ihota  blomoft  can  bo  oaoity  modi. 
Iiod  to  moot  b'ln  tompcraturo  oporational 
roduiirmonta  aitd  our  Military  typo  biooton 
moot  all  critical  tAN  opocitications 


.Mier  anti  Men 
liKAR  Sir: 

Having  bkkn  a  i.oyal  siBst  RiBKR 
and  alst)  lontributor  to  Kl.KtTRON- 
ifS  for  quite  a  few  year.'*,  1  know 
you  will  not  t.ike  amiss  this  surkps- 
tion  for  the  improvement  of  your 
otherwise  excellent  puhlicatinn. 

My  copies  of  Klectronu's  are 
filed  in  a  Intokcase  in  my  office  alonjr 
with  Proceedings  of  the  IliP.  Re¬ 
cently  1  have  noted  that  the  ulm-d 
edjje  of  Kl.EtTRONlCP  which  con¬ 
tains  the  Vol.,  No.  and  date  seemed 
to  be  missing  from  tiuite  a  few 
issue.s.  Subsequent  investiRation 
proved  that  mice  were  re.sponsible. 
-Since  not  a  sinRle  issue  of  the  I’ro- 
cf  4  dings  has  l>een  so  freatr-d  I  can 
only  surmise  one  of  two  thinRs: 

(1)  Klectronics  is  more  readily- 
digested  and  .assimilated 
than  the  Proceedings,  or 

'2)  The  Rlue  used  in  Ki.eitron- 
ics  is  more  palatable  to  mice 
than  that  used  in  the  Pro¬ 
ceedings. 

After  considerable  thought  and 
delilieration  I  am  forced  to  the  con¬ 
clusion  that,  although  the  first  of 
these  surmises  is  undoubtedly  as 
true  as  the  second,  the  liest  proce¬ 
dure  would  tie  to  change  the  glue. 

I  trust  this  suggestion  will  re¬ 
ceive  the  consideration  it  merits. 

Krh)  .^cin  mavn 

l*rttfr\i,t>r  of  K/rrfricill  J'^MQtmerrtnff 
Hot  It:,.  t*rin.trrb./r  L'riiv.raifu 
.Vn.Aiill, .  /  .  niiran..- 


too  CFM  It  S*  static  pmsura  iNAFM',  1  30 
HP  CapKitor  Induction  Motor.  120  Volts,  sinfl* 
plusc.  60  Cycits.  3300  PPM,  clocAwita  or 
counttr^lockwist  rotation. 


2M  CFM  at  i~  static  prassura  NAFMi.  Vb  HP 
Capacitor  Induction  Motor,  120  Volts,  singld 
phasa.  60  Cyclas.  3200  RPM,  clochansa  or 
countar<locbnisa  rotation,  rigid  basa 


300  CFM  at  26*  static  prassura  NAFM  .  1  12 
HP  Capacitor  Induction  Motor  230  Volts, 
1626  rHa.  Singla  pnasa.  60  60  Cyclas,  clock- 
nisa  or  countar-clockwisa  rotation,  spacial 
basa 

WI  Also  MANUFACTURC  A  COMPIITI  IINI  OF 
AdAl  now  tlOWIR  UNITS  RAtieiNC  IM 
CAPACITY  FROM  100  CFM  to  760  CFM 

Wo  Invito  InoMiry 
For  additional  data 

Mfid  ut  your  Inginotnnc  iptcifEcationt. 


liy  NttI  C.tksul? 

Dear  Sir: 

On  many  occA-sioNS,  we  have  noted 
that  your  organization  has  taken 
an  active  interest  in  the  terminol- 


ELECTRONICS  — Atorch,  1950 


CONTACTS  • 


FOR  THE  FIEIX>  OP  ELECTROSICS 


EISLER —  MMifxtNrn  Complete  Equipent  for: 

»rOT  «rlLOIII%  fImHfta.  fmr  V«  tm  KVA. 

A  C  AKC  WfLOIRA  (rwai  IM  ••  *m  A«m 
TRANAPOKIICIIt.  •»4  ■eanVmrV  TyM*. 

IKCAKOItCflor  LAMP  lamT»aMm« 

riUOKlACflir  TUtf  MaJirnfmaetKlAf 

NCOM  «MGII  MARIIIA  IQUIPMCAT 

lilCTROMIC  IQUIPHIIIT.  Pa«p.  Me 

WIT  ALAAA  AilClMQ  m*A  C«n»«v  mttHmm  im  Ltarmtanr 

I lAACA  IMAINif RIMft  CO  .  IMC  .  774  ••  UtK  M  .  KewmrA  1.  N.  J 


FINI  RlilONS 
Of 

TUNGSTIN  mh^  MolybdANum 

Qioollty  amO  MCCmrMcv  la  auf  lobrica 
naa  •!  Tiuo«A4aa  4  Moirbdmauai  Bib 
t  mam  bamm  caafoctafttmd  mat  tarmncm  la 
tbm  Dmctraalc  ladamlry 

A  4m  mTmpiwmmf  •# 

nH.  CROSS  Co.H 


MICROMETER 
reiQuiNcr 

mr  ernamrnr 

MITIB  «!  framveaeM*. 

^  TMerAH.  iWHClmiriMC 

LAMBKIN  LABORATORIiS,  INC. 

BraMaataa.  9tm  .  U.  S.  A. 


POWER  SUPPLY  PROBLEM? 

If  you  ron't  find  tko  commercial  power 
tupply  wiik  raofe  ond  copocify  you  need 
we  II  detiqn  one  and  build  il  lor  you 
eUCK  fNGINEIRINC  CO. 

SI  SO  Morey  St  IreeKolU,  M  J 


EL-TRONICS.  INC. 

Bamaaveb.  daaalapmaat  aad  aioautoctura 
at  alactraaim  aeiwipaiaai-  a  miaala  atadal 
la  lor^a  a'*OA**'**A 

Sp>acioJiJtm  la  Caigaf  Mmliar  a^uipaoaat 
1447^7  N  Haward  S» .  Pblla  31,  Ba. 
Oarfbmid  S  2024 


THf  NONMdTINO  Sill. 
CONI  INSULATING  AND 
WATflOtOOlINO  COM¬ 
POUND  lOI  IGNITION 

ststims  and  flic. 

TIONIC  fOUIPMiNT 


MilTS  All  IIQUIlf 
MINTS  OI  AN-C  I2la 


DOW  COBNiNG  CORPORATION 
MICH  AND.  MICHIOAN 

AKaobOm  •  Cb*«ma«  •  ClavalaMi  •  Dallat 
iae  AnpaWe  •  Hmm  T«dA 
Cmaadm  Pifcerplme  Cmwmdm  LM  .  TmemnOa 
0»aa<4«aa*a  Alb»*a^  aad  Wi«ea«  LM  .  iaadaa 


CEMENTS 

FOR  THE  RADIO  INDUSTRY 

NimOCEUULOSE 
SYNTHETIC 
MOISTURE  RESISTANT 
THERMO  PLASTIC 
THERMO  SETTING 
VINYL  IN  COLOR 
COIL  VARNISH 

BARRETT  VARNISH  CO. 

1532  South  SOTk  Court 
Cicoeo  50,  III. 

Writ#  Ub  fa#  Addifiaaal  lafaraiatlaa 


SOOUINO  ^ 
I  ISSIING  S  WIIP'NC 

I  AilIN  CO  me 


B/SI  dflVH  MAWR  AVI 


SUBMINIATUBI 

BBINTED  ELECTBONIC  CIRCUITS 

Bfimmmd  fraa  *aar  MMmimtImm  mr  nietlat 
ttamw  mm  alma— I.  Clrtmitm  brmd  mm  —rmal—  mr 
mir  Ortmd  mm  plmeti—  mmO  tmamr  bam—.  CmMM— tImJ 
nrvlmm. 

PLASTICS  A  ELECTRONICS  CO. 

272  Hartblaad  Ava.,  Baffala  i,  Nav  Yarb 


PRINTED  CELLOPHANE 


Colorful  •  Half  AdKmmi»a  •  Callopbmam  p'nemmmad 
la  Rolls  EUu#  U>  buy  •  F.amv  U>  apply  •  uaad  far 
Pmrhmf  mi  •PolniofSmIm  mdvrrtimtnf  •  Pmrtm  mmrlio 
«nm  mnd  Aircraft  Wira  tarminal  IdaatiAeattaa. 

TOPFLIGHT  TAPE -YORK,  PA. 


MPI  Rikis  Riri  tkii 

iiffiriit  types  I  sms 

- 

MintoHaa  boN  baonnge  ^  opplKa*to*i  us  pem<*voo 

fna<Koriw«b  mustmtic  OtK^ior  and  wao'  load 

(v>poi>*y  loos*  weight  and  spoc*  SpacMsI  dasigns 
ond  (ompWta  anginaating  Poe  yc^e  OpptiCO' 

♦son  Writ*  fod  (0*Q!og  f 


KIINI  NtW  MAMbiMlAB  U  4  A. 


♦  la  oMi  i'iler*  A  r«air»'''-f«  to  the  erergy 

ftT'serarh  4^4  f  4  ttn  o*  «h-'  to  pertU'lTtete 

•  feuau  Xmeiofle'i  en  urtelceilal 

•uurre  >4  dp  i<  ih«  aieuie  rriaery  at'k-c  4»te  •>« 
ta*  •:  aitr  w>orey  kts>lubtry 

Im  'h^ne  »(rrlelii»>!  hi  eetkiy  to 

btwp  •.‘•roast  ail  Bteloar  erer|Y  a  >k  A  rVveUtp(omi 
til  M  m^r  U  &  A  Canamrn 
ATOMIC  INIKCV  bCWb.  IbC 
»0«  tta  A*e  bea  VerR  It 


ogy  relevant  to  electronics.  May 
we  inquire  as  to  whether  any  seri¬ 
ous  consideration  has  been  (civen  to 
the  nomenclature  with  regard  to 
continuously  adjustable  auto-trans- 
formers?  Our  organization  manu¬ 
factures  variable-output  d-c  power 
supplies.  We  are  finding  it  occa¬ 
sionally  embarra.ssing  to  call  the 
voltage  control  units  “variacs”  or 
“power-stats."  These  names,  as  you 
know,  are  both  trade  names.  On 
occasion,  we  have  even  had  to  u.se 
"transstat.” 

In  our  instruction  manuals  and 
on  our  circuit  diagrams,  and  also  on 
the  nameplates  that  are  used  on  the 
control  panels,  we  occasionally  have 
to  in.scribe  “variac"  or  “powerstat.” 
We,  naturally,  prefer  to  have  a 
single  term  to  reduce  costs  of  name 
plates.  Also,  the  single  term  would 
be  preferred  where  we  have  to  use 
both  of  the  manufacturers’  prod¬ 
ucts  in  one  power  supply,  in  order 
to  achieve  the  optimum  design  and 
minimum  cost. 

If  such  a  suggestion  has  never 
been  made,  would  it  Tte  feasible  for 
us  to  introduce  the  term  “Covat” 
or  something  similar  as  a  contrac¬ 
tion  of  CYTntinuously  Variable  Auto 
Transformer?  If  this  term  is 
adoptiHl  throughout  the  electrical 
industry,  we  can  eliminate  the  u.se 
of  the  term.s  “variac"  and  “power- 
stat",  which  will  not  only  prove 
convenient  but  will  eliminate 
embarrassment. 

Victor  Woi  k 

lirtfi  KUctr^r  f'orm. 


Sanif 

Dear  Sir.s. 

I  NOTE  WITH  inte:ke.st  the  timer 
de.scrilted  by  Sidney  Wald  in  the 
.•\ugu.st,  l‘.>48.  issue  of  Kl-EiTRONlO!, 
in  which  the  timing  action  i.s  inde¬ 
pendent  of  the  supply  voltage. 

During  the  war,  1  employed  the 
same  principle  to  make  an  artificial 
bottom  for  use  in  an  echt)  sounder. 
.•\  servo  system  kept  this  artificial 
bottom  e<jual  to  the  real  bottom  and 
so  gave  a  sounding  record  that  was 
indejM'ndent  of  the  excessively  vari¬ 
able  marine  power  supidies. 


hukr  fwurr.ifv 
/♦vrbom.  .Vorfb  (’tiroiina 
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SEARCHLIGHT  SECTION 


NATIONAL  UNION 

RESEARCH  DIVISION 

• 

There  are  several  desirable 
openings  for  experienced 

PHYSICISTS 

ond 

ENGINEERS 

copobU  boiidliii9  design  ond  d« 
vtlopmtM  0^  •^Uclrofi  tMb«t  ond  circyiU 

Ov^t  fro«iA9  of9oniiotion  con  oHtf  ti 
coHtnf  protptctf  for  tccyrify  ond  od*oncc 
m«nt  to  qyolifiod  portonncl 

Inltretfed  oppliconft  ort  invited  to  send 
tbeir  retyme  to 

Oiviviofioi  PtrtMfiel  MoAOfRf 
Nefienoi  Umyn  teMorcIi  Dt«i«ie« 

IM  Sceltony  loyd.  O'onpt.  N  ) 


tthfl.lffH  n.t#  A'  I  \44f9ta  f«  *»fl.  e  iMM»ei 
MiW  MtHM  tie  W  Hi.  IM/ 

1HIC400  it#  A  iri.*4eafi  A**.  ftU 

AAt  rnAsvtsii»  CR  r  $t  m.  /41 


^SITIOH  VACANT 


►  MMSrKIl  KXI'KHIKM  KU  .ti«uU  denier 


tnt  purt'W**  *niMin«>rn.  (r<<ni<*  ease- 

r>n  lll•••■ rile  lnduatr*al  KU  tri'nlr  * 
Tn<  .  tE«7  \S-M>clw«rd  Avenu*.  t>rir*ilt  1.  Mti  h 


SILLING  oepoeruNirv  orireio 


ELECTRONIC  MUSIC 

Electronic  engineers,  young,  sales 
and  service  engineering,  electronic 
organs.  Some  musical  ability 
Some  travel  Send  resume  and 
salary  requirements 

ALLEN  ORGAN  COMPANY,  INC. 

ALLINTOWM,  riNNSTLVAMIA 


TECHNICAL  WRITER 

At  Collaborator  In  iho  writinq  ol  a 
Practical  Radlo-TolovUlon  Homo  Studr 
court*.  Slat*  •xp*rl*Dc*  lully. 


POSITIONS  WANTtD 

KI.Ki'TIOiMi’S  K.S'iINKKK.  It  yrtrt  ft-toty 
ettil  lleM  ex fenr-nr  n  in  deaifn.  conn*  ruction 
•  nd  tn*n«seti>«'iit  if  ltruA<l<  nialluns  and  coin 
tttunli  *1  .urin  •yntryua  Aino.  laboratory  de«;«;n 
<.r  «>]e<tr<  nM  e-^m^.inent,  dIrnt'Mon  »f  tv^hnlial 
iremonnel.  and  Ih*  ritsinrerlns  atda  <if  Inter - 
uatlonal  br'>ad>  aatine  IK  deer«*«.  cuat  tun¬ 
s'  oua  lapalde  Noted  fur  tncenuity  Kaautue 
■  fi  I  -lUeat  -2107.  Kte>troni<a 


T  h;i*KV  l.sl»  »N  imoAiN  AST  Knelnear.  ac» 
>*i>o«l  tackeruund  I'rraently  ernpluyed  In 
trirated  Jolnine  new  Btatiun  aa  Te<  hntcal  ba 
:  i>«*rvia<)r.  Midwaat  or  weat  l'W>;iS).  Kl*-o 


EI.h:''TUOMLVIfr«adraat  Knylneer,  HKK  de 
St>‘e  I  yr.  telaviaiun  deaian  and  other  lab 
W'trk  In  rtifs  2  yra  Metthant  Variria  HatiM 
t  iftl- nr.  Ilani  !at  r  laaa  rad'<<ielet>hona.  2nd  •  i'ta 
raili  itelrgrai^h  llcenaea  l»eairea  lab.  enstbnrT 
i>«raitti»n  or  on*  with  broad  aatins  atatiun 


y  a<  mdary  Keluoate  I’W  2lo2,  ir'A 
Irtini'  a 

KI.K'THIfAl.  KN0INKE:H.  re.-enl  grad'ji 
d*-airna  ita'ne#  poattton  rea«ar<h  or  dev*l 
rnerii  ne|d  with  prosreaalTe  company  Kovr 
K  T  anyl-v  ::  WiUraloiate  I‘\V  2?«2.  Kl 


Hr  rUKSKNTATIVK  -ril*  e  rilK  Wi.rk  for  'na 


taefntdiea  t  apafde  bllrt’S  -lua 
nually  17  >entN  evpeiifiiia 
tarlns  lt>\  SoM,  Klettfhba 


IMPLOYMENT  SlRVlCt 


•  •r  appr**f|t:  -#  dee  an  l>ia  bar^’  d  January.  ' 
rW-lTJI,  Kit  n  a  j 

KI.K.  I  R' i.NIi-  KMWNKKIl.  ni.fri»nr»  In  '  Ir-  ' 
'  ult  ltev**iopment .  Inal  rurnentat  ton.  U  *1  K 
liitereated  Indua'rla!.  I ‘e s elopntent  or  Salea 
III  a'e.  piefer  Mhtweat  rW-22*l.  Elec  - 


R  K  -IS  yeara  experlen-  e  in  the  ele 


^SITtONS  WANTtD 


BUSINtSS  OPf^ORTUNITY 


SALES  MANAGERS’  ATTENTION 

Ara  vw«  •arieAea  aitM  rear  tales  aelawa 

•  Itkta  lOa  wiNa  al  Aew  TarA  Ctt>t 

iiirTRoyira  baif*  fyciyriR  •tin  yaara  at 
•  taerEeara  at  waaefaefarer’t  laerataatattve  tall)a|  ta 
rataavra  ialM*atari««  aay  laMattrtal  reararat  la  tklt 
a'aa  teaat  lia«  al  k<ta  aaaHty  alaetrwAta  laatmataitt 

aa<Naaia«f  mr  reaieeMaait.  Caa  affar  ateaytieaai  teaM 


WANTED 

Teletypewritera  coapUte,  compopeata  or 
porta  Aay  quoaHty  oad  eoadltloo. 
W-M54.  Klectronleo 

224  Waet  42nd  Stroat.  Naw  Torh  II.  N.  T 


ELECTRONICS  LABORATORY 


"4  pkata  pfaeatt  retaaeth  Alta  aarellaet  tar  man. 
fa>  twite#  Parliaa  a«  t»ar#  naw  Ur  eanMdtanad 
HO-2Jad  nerTriWS-.-A 
«2tid  -  N  -w  \  nfc  \*  N  T 


Positions  Open  for 

PHYSICISTS 

SR.  ELECTRONIC  ENfilNEERS 

ramiliOT  with  ultra  hiqh  froquoncy  aad 
Biicro  wavo  tochaiquo. 

Cxpenoaco  with  oloctronic  dtq.iflU  aad  or 
ooal^.  computor  roaoarch  ond  dovelop 
raont  proqratn. 

Salorioa  conmenaurato  with  •xpanaace 
ond  ability.  Eacelloot  opporfunihaa  for 
quohfiod  poraoaaal. 

Copitoct 

C.  G.  iofiof.  Partoitnef  Oaportmant 
GOODYEAR  AIRCRAFT  CORPORATION 
Akron  IS.  Ohio 


CONTRACT 

ENGINEERING — MANUFACTURING 

•locffonic  and  olocfro-machankal  dovicoR 
b  doaolopad  to  moot  yoor  apocitkotiofMi 
•  monutoctorod  por  aampl#  or  drovinqa 

TELETRONICS  LABORATORY,  Iik. 

Wo«tbyrv«  L.  N.  Y.— Woftbury  7-1021 


Tim#  It  monoy.  Savo  it  by  rotorrinp  to 
ACCUMULATIVE  INDEX  FOR 
ELECTRONICS  BIBLIOGRAPHY 
Slaiaia  ant  OaoaaMaMe 
Writ*  tar  Maacnathra  litaratora 
TECHNICAL  INDEX  tCRVICC 
Bat  %i2  Askory  Park.  Naia  fai 


AS/27A  RAMS  HORN  ANTENNAS 

(no  •ubtlltulci)  itat*  quantity,  price, 
condition  and  location. 


WANTEI* 

WESTERN  ELECTRIC  VACUUM  TUIES 

Type*  lOir.  lOir.  27JA.  ITSA  n  B.  IlM 
or  B.  Ill  A.  SISC.  MSA.  SSIA.  ISBA.  SWA. 
SWA.  SSSA,  S7SA.  S74A.  StSA.  SMA,  ISIA 
Ballaat  Lampa. 

W-9B41,  Elactroaleo 

214  Waat  42nd  Bt..  Naw  York  II.  N.  T. 


TEST  EQUIPMENT 

stalo  atkinq  prico  aqo  and  condition 
in  firtl  loMor. 


HIGHEST  CASH  PRICES 

Ottered  tor  your 
LABORATORY  QUALITY 
TEST  EQUIPMENT 

Send  fitf  on*  detcripfion  to 


WANTED 

TYPE  ::t48  VACUUM  TUBES 

Now  In  any  quonlitlot.  Writ*  atolinq 
quontily.  prico.  manutacturor. 


JUNCTION  BOX  JB70 

Of  yfod  with 

HaMicrofteM  BC610  SCR  399 

Stota  Condition.  Quantity  d  Rrica 


<  %d«lltl<»nnl  anted  ael 
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SENIOR 

ELECTRONIC 

CIRCUIT 

PHYSICISTS 

lor 

Advanced  Research 
and  Development 

MINIMUM 

REQUIREMENTS: 

1.  M3,  or  PhJ).  in  Phytlcs  or 
E.E. 

2.  Not  than  livo  yoart  ox 
porionco  in  advancod  oloctronic 
circuit  doToiopmont  with  a  rocord 
oi  accompiUhmonI  qiving  otI- 
donco  ol  an  unusual  doqroo  oi 
inqonuity  and  ability  in  tbo  ilold. 

3.  Minimum  aqo  28  yoara. 

Hughes  Aircraft  Company 

Altonlion;  Mr.  lack  Harwood 

CULVER  CITY,  CALIFORNIA 


f  RADAR 

ENGINEER  PHYSICIST  ” 

WANTCD 

Must  hoTt  l»««Ty  tiptrienct  in  bosK 
study  and  ruMprcn  on  now  rodar  systoms 
ond  umilar  tioctronic  oquipmont 

Cucollont  opportunity  for  Sonior  mon 
iuniors  ploato  do  not  apply 
•tot*  tuH  oofMoulon.  RooIiot  oonfiatiitlol.  \ 
Writo.  A.  Hoffsommor 

-i  W.  L  MAXSON 

4^  W.  ?  Nowy>^**|.  N.  V. _ 


SEVERAL  ENGINEERS 

needed  by  contractor  for  work  at 
Naval  Air  Missile  Test  Center,  50 
miles  northwest  of  Los  Angeles. 
College  degree  and  several  years 
experience  essential.  Radar,  com¬ 
puter,  or  telemetering  experience 
preferoble. 

ILECTRONIC  ENGINEERING  CO. 
OF  CALIFORNIA 
2008  W«tt  Scvciirii  Stroct 
Lot  Anqcict  S,  Colitornia 


RCA  Victor 

Camden,  N.  J. 

Requires  Experienced 
Electronics  Engineers 

R('A*s  steady  in  the  held  ul  elec- 

ironiks  results  in  attrauise  opportunities 
lor  electrical  and  mechanical  engineers  and 
physicists.  Experienced  engineers  are  find¬ 
ing  the  '*right  position'*  in  the  wide  scope 
of  K<  A's  actisities.  Equipment  is  being  de- 
seloped  for  the  totloming  applications: 
communications  and  nasigational  equip¬ 
ment  for  the  asiaiion  industry,  mobile 
transmitters,  microwase  relay  links,  radar 
systems  and  components,  and  ultra  high 
frequency  test  equipment. 

These  requirements  represent  permanent 
expansion  in  K(  A  Victor’s  Engineering 
t>i«ision  at  (iamden,  sshich  will  proside 
excellent  opportunities  for  men  of  high 
caliber  with  appropriate  training  and 
experience. 

If  you  meet  these  speciheations.  and  if 
you  are  Uniking  for  a  career  which  will 
open  wide  the  dixir  to  the  complete  ex¬ 
pression  of  your  talents  in  the  fields  of 
electronics,  write,  gising  full  details  to: 

Notfonol  Recrwltlng  INvIaInfi 
Boa  300,  RCA  Victor  Division 
Rodio  Corporotion  ol  Amorko 
Comdon,  Now  Jorsoy 


I  TELEVISION  ENGINEERS 

j  Wanted  by  Chicago  area  manu- 
focturer  of  leading,  nationally 
known  television  and  radio  re¬ 
ceivers 

CHIEF  TELEVISION 
ENGINEER 

To  ossumo  full  rosponsibdiry  of  largq 
jcoio  rosoorch  and  dovo/opneof  pro- 
qrom. 

Roquiromonta:  EE  qraduolo  with  mini¬ 
mum  ol  10  yoara  in  indualry  in  almllar 
capodty.  a  rocord  of  omlnont  roaults 
domonatratinq  aqqrootivo  loodormhip,  o 
thorouqh  knowledqo  of  production  ro- 
quiremonts  and  conaumor  probloma. 

TELEVISION  PROJECT 
ENGINEERS 

EE  graduate*  with  minimum  oi  5  years 
experience  In  leleTlslon  dexlgn  and  de- 
velopmeni  lor  production.  Capable  ei 
new  deeign  and  lull  utUixotlon  oi  con 
ventlonal  clrculU  In  all  phoee*  oi  tele- 
vlxlon  receiver!. 

Well  equipped  laboratorle*  In  modem 
Ugh  ipeed  plant. 

Send  resume  to 

P-teM.  Klx-ironlr, 

130  No.  Xllchican  Avu  .  Chicago,  Ill 


RADAR, 

COMMUNICATIONS 

and 

SONAR 

TECHNICIANS 

WANTED 

For  Overseas  Assignments 

Technical  Qualifications: 

1.  At  leaxi  3  year*'  practical  experience 

in  Inxiallation  and  maintenance. 

2.  Navy  veteran*  ETM  1  c  or  higher. 

3.  Army  Telerani  TECH  SGT  or  Ughet. 

Personal  Qualifications; 

1.  Age.  over  22  must  pa*e  phyeicU 

examination. 

2.  Ability  to  aseumo  rexponelbiUly. 

3.  Mu*t  stand  thorough  character 

eeitigatlon. 

4.  Willing  lo  go  oversea*  lor  I  year. 

Base  pay,  bonus,  living  aUowoncg, 
vacation  odd  up  lo  S7 .000.00  per  yeofc 
Permanent  conneetton  with  compon, 
possible. 

Apply  by  Writing  to 
A-1,  P.  O.  Box  3414 
Philodelphia  22,  Po. 

Men  qualiied  In  RADAR,  COMMUNICA* 
TIONS  or  SONAR  qlvo  complelo  history. 
Interview  will  be  arranged  lor  succesn. 
iul  appllcanle. 


DESIGN 

ENGINEERS 

•  RADIO 

•  TELEVISION 
•  FM 

Holiman  Radio  Corporatioa  hoe 
poeitlon*  open  lor  luniot  and 
senior  radio  and  lelevtalon  de¬ 
sign  engineer*.  Write  Engineer¬ 
ing  Department,  giving  education, 
experience  and  salary  desired. 

HOFFMAN  RADIO 
CORPORATION 

3761  SOUTH  HILL  STREET, 
LOS  ANGELES  7,  CALIF. 
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FULLY 

GUARANTEED 


IMMEDIATE  LOW 

DELIVERY  PRICES 


product!  CO 
4  Godwin  Avo.  Paterson,  N.  J 


crtw-  c 


SEARCHLIGHT  SECTION 


AC-SERVO  MOTORS 

■  I  ri— PT  rs-t. 

er«lM  flxod 

PIIA— .  v«f.  phAM  «•  V. 

In/oR 

totqw  Kotor  momont 
of  tnortto  tm/cm 
With  rodttO' 

I  fi|f>«>l(  *AA  RTA  rH«« 

V  M  ottrli.  A!oo  «v«ll- 

loM  goor  IrAlA  AO  Stocli  SBA-IT 


DC  SIRVO  MOTORS 

C-l  Aatoi»U«i  Morv*  t*»H — tl  v.  4-«  flhant 
motor.  ISIB  rpm  t  mognotlA  olutcKoA 
ro<liictloa  cear.  difToronilal  and  t  mag- 
tooiM  brakaa  Output  shaft  tl  rpm.  Torguo 
til  IB/Iba 

■tech  S8A-1II  rrtes  tlB-M  SMli 


MINIATURE  DC  SELSYN 

INDICATOR 


MlDlaturs  lodic** 
op- 

•ratlsB 

1  Posttton  Trass* 

ntitsr  or 

%r‘  Ohmtu  III*  ly*# 

^  ps  t •  n  t lom  s tsr 

stK'  Has  IroB  plug  for 

r.oro  dial  adjustmont.  Rtoch  jr8A*}4l. 
rric#  tg.fl  rwh 

G.t.  rOSITION  TRANSMITTIR 

Typo  ITJI— eosttnsously  rotatabis  III 
wound  potontlomotor  Taps  ovary  lit 
dogrooa  Two  111*  oppoaod  slldora  14  ▼ 
d-e  oporattoa  with  Indicator  dosoribsd 
abovo  Btorh  gWA»ll.  rriao  >4.71  swrh. 


KMaos  R>44  IH"  Korvw  Cult  -**  armstara 
voliago.  II  V  d-s  mas.  tT  I  v  Sold  l/lll 
bp  lios  rpm.  Kioid  currost  III  ma.  Arma- 
I  uro  eurront  III  ma.  at  normal  tortus 

•tosh  gBA  lit  rri##  $11^  owrh 


J«»iin  Itoirr  \-Sir-ttH  — 

‘  «  Split  n»ld  aer’##  reveroiblo 
^  rt»<(‘<r  W  K  KS  r»l4-LO-4 

,  :r  !  •!  c  a(  4  ainpa  I  watta 
^  nutpiit  IS*  d  am  X  IS”  ig 
ld*>al  for  r»^Uv  or  itivratron 
Btocb  SSA-III.  Pries  fB.lS  rarh. 


MINNIAROLIS- HONEY  WELL 

Tfpo  C10IAY2CA4 


SYNCHROS 


la.  ir  irr.  lo.  ir.  icr. 
list.  IHCT.  IBP.  IHBP. 
I8DO,  IlK}.  la.  IDO.  TO. 

Ota. 


stock  ffBA  S< 
BIS  bB  ra4  li. 


SAWTOOTH  POTENTIOMETER 

W  I.  KS  HUB 

»Typo  It  US  ohm  oto- 

rn.*nt.  N-.n  linear  ring  gives 
linear  output  with  <*RT  defloo- 
t|,,n  i-nil  ioatl  font  rotation 
'  I  hruahee  IHS  degrees  opp«>aad. 
2  taps  MO  deareea  opi^oed 
Htiek  rSA-2R«  Prt«^  B5.AI 


riONifR  CK-ir 

*4SI  cyc'lo  I  phaoo  11  v  flaod 
phaM.  41  V  niai  variable 
phae#  Huilt  Id  gear  reduo* 
tloa  t  tut  put  shaft  speed  ap* 
4  rpm  Blork  #gA  117  l*riro  $11  &• 


Rrictf  on  Ro^uoit 


D.C.  MOTORS 

ralvossal  Klostric  DC 

hW  B.  KB  II0I1*II.  II  V  d>e 
I  I  ampa  1/101  hp  4  load 
shunt.  Stock  gSA-lll 
Prl^  tt.BB  sa.  plaa  IBs  p  p. 


MERCURY  CONTACT  RELAY 

fW.R.  1>-1BB4TB 

Millloscond  swliehlng  at  up  to  41 
cyciss  por  ooe  Idoal  for  osrvo  am- 
pltBors  af  rslay  typo.  4  pogo  bro- 
eburo  oa  roquost  Biook  gBA -III 
rrtss  B4.1B  swell. 


Motor  drlvsn  loop 
onclosod  In  graph* 
Itod  isppolla 
housing  Includsa 
A  utosy n  trana- 
mlttsr. 

$9.50  gocli 


OSTER  PM  MOTOR 
Alines  rtsid 


DELCO  CONSTANT 
SPEED  MOTOR 
A*715S 

l/IB  hp.  17  I  V  d*o  I4tl 

rpm.  Cont  duty.  IVa* 
shaft  sitsnslon.  S'll* 
s  mounting.  Slock  gBA* 


Dries  BOgpgtft  C'fRwstwwl 
Bprsd  IH'  Motor.  IT  ▼ 
d*c  120  rpm  ciovsrnor 
controllod  Stock  gBA* 


Isdwwd  B|»*M— (IgfBBI^input  II  volts  tX' 
at  11  amt»a  Output  111  volts  thro#  phass 
411  cyrios  at  Til  va  I  II  I*  T.  Bsoond 
output  vottags  of  14  vol?s  411  eyclos  at 
II  V  A  Voltago  and  frequency  regulated 
i^estgned  for  uee  with  varitius  autopllota 

Stock  g*A  III  $79  so  tocli 


tlewerwl  Rlec4rlc  t  RPM  .Motor.  Type 
IHAIIPJIII.  IT  V  d*c  9  II  ampa.  II 
Ib.^ln  torque  at  I  rpm  Shunt  wound.  U-r 
nolae  flitsr  Stock  gBA*IT4  Pries  BB.IB 


I  II  V  II  cycles  I  Inch  Indicator  with  I  to 
111*  disl.  Heavy  duty  transmitter  Stnek 
gBA'ltl  Pries  BB.BB  por  oystrm 


Holtsor  f  ubel  Mtl- I4PII  — lllmilar  to  MO- 
14fP  but  draws  44  amps  Df  at  It  v  Out 

£»  ratings  aro  at  0  11  P  K  Rqulppod  with 
Igb  attltuds  brushos  Bloch  gBA  4 

Prk#  $34.50  ggeh 


W  Molnr  Hpeelal 
Kastern  Air  llovteeo  J-SS 
111  \  410  «y  t  phase  syn* 

-  hron.  ua  lool  ItPM  Btoik 


AC  DC  GENERATOR 

Nsmsiits  UA120D3B1 

Self  eetlled  Output  111  V. 
400  cycles  slngls  phass  at 
SI  amperes  and  second 
output  tl  T.  d'C  at  IT  I 
ampa.  Required  speed  4001 
rpm  BPRtlAI.  PRICK 
**  tITS.M. 


ttesverml  RIectrie  Bt>tlNJS.4  —  Input  I* 
volts  IN*  at  tl  smiw  Output  111  volta  401 
cycle#  411  V  A  at  I  II  I’  P  Weight  II 
iba  mock  gBA  41  fri€9  $9  95  goch 


.%st«veyn  Indicator 
I  BtP  Compass  Indicator 
•>I40*  I  In.  dial  14  V  410  cy 
1*12  V  10  cy  Ideal  position 
indicator.  Stock  gSA-114. 

Pricn  $A.S0  ••cli 


ito  CONTROi 


SEARCHLIGHT  SECTION 


•C  M7A  PPl.  ir  IniticAlor 
\  IK'  *u>l\ 

«  oarnd  rbtt. 

13  <*l”r  TuIh»  r<»r  »la>«r 


I  cimtimitir 

4  l'lallRr«  \  <(K>  I  I  RS 

4  •'«»!  I  ian««^  I  4)V«  I  S  RR 

I  ru  4  ITIRS  Al’H  31.  Typir  > 

Trrn  ma  r^l  3  nit  lIf.M 

I  Ml  4  «>*4pi«r«  4  o«rr  KlAUtfr 

30  1*11  tR  M 

i;  ‘  nai»r  3S‘  4  II  to  4  VK  tiRM 

13*  HtratsM  Hmii.  4»«  4  II  (.1  «'1  H  H  I*  t3  to 

It  naor  ltr«<t«  3S’  t  H  loil  K  $IR.M 

4'rv«UI  \4->«lRt  It.RO 

II  4  <HAplrf  '  \  TM»iMa*Ml  tH  M 

III  nimi.»nal  4  ••«4»ter  Tvpr  '  N  Taimtuatotl 

IUhI  tISOR 

l.>  iTa  Al*  l*ir  t’fHtplor  i4i|*H  NuKilaal  N' 
T«**miiia4nl  t>S  RR 

\a  U«n*t  M  umI  If  OR 

|tti)t|ira>1  Thru  |IR  OR 

!*>«>.«  T^t  K«^r  44-  4  h  («•  4  I  n  W  IS  lb  gatitr  If  R> 

\lilrvU  IUI«-44«  SR  OR 

V  Uptrr  1 4.  .ri  I  ro  I  lao  r  II  IR 

“K**  BAND 

IWg  iWtxl  IL,  t  H  to  4  I  It  t  I  RO 

Itrg  iWfKl  M  4  H  •>  I  H  I  RR 

|h-«  Itofxl  H..  4  I  H  to  I  I  l(  I  41R 

|l  nim'tl«4ial  4ii4ipirr»  tt'l'lt  I’  •»  %l’*»  :4  4f  10 
I  ni  n.irot;  iial  4  oUph-i*  JR  M 

U  .'ai4  r  <»  Al'M  4  4R  M 

V'  a.«l.4  Sr.*  .1),  4  II  to  4  I  H  •*  S.R^I 

"C'  BAND 

UT  \t.iio  I'.-Tvn  4  .  4  II  t.  4  llti  I  I  R  rnp'atM 

SI  SR 

i'lKi  itM*KI  M  \N4.ts  M.  -f-l  KUwma  4*11(4 

I  II  ■  ‘  4  nil  4  I  H  HR  10 

TCST  fQUIFMiNT 

I,  llaDil  l^it*  «  *h  I’rota  ail  1  I'arrlaa**  aiul 

N  T*  t.  •  a-.’l  n.  •  i.a*  4  •*  ■  IK'O  OR 

i  I'.aio.  I  «(.  r^>.4  4.  I.t  r  a'nl  |R0  00 

.  It  .I'l  4  a>  M  i  ir*  lioM  '  rai  4  •u|>4rr«  SoMh 

tl7  SR 

II  .  -1  1  ai  -'ll.  o'  T  T^l»r  N  Atap-  IKIRO 
4  M  ti  i«  r  II  Sl-H  i‘  lIRO  |4R 

I  I  •.  M'  l».'  4  ;  1’  nil  >  .  ;  nai  HI  RR 

WILCOX  CS3B0 
CONTROL  EQUIfMCNT 
rOR  AIRPORT  CONTROL  KROUNO  STATION 

s*»«.la'«l  **-  44  .«  k  I.  n*  )■  .iitsta-ALr^- 


subpace  seabch  radab 


TR  ATR  RartiM  f  >r  *!»>«•  »  th  'i 
\TH  4  atitt  it  S 

TR  ATR  Ractibn.  LI'S  l’..  f.ir  IK3 
«!tb  rSI  ATK  4  a»it>  aitb  11434 
an.t  734  4  .  ivpMr  131  RR 

TR  CAVITY  for  734  A  Tuhr  |i  SO 


BADAB  BtACONS 


IVICUIOC 


ARUA  AP  im-w  Ivk  up  I*  ia*Ia  »»ib  'N  ('ahl«'« 

14  SR 


APA.2  IRCN  RF  HEAD  COMPLETE  WITH  HARO 
TUBE  ‘.t'lti  1‘ul^r.  <'14  MiKtUf*!  ri4t  4i.‘A 

\l.»r,  au  ***  rgtil  i'4»at  »n.i  rr^r.  fr»'H!  rii.i 

S3IR  OR 


PULSE  EQUIPMENT 
1  HARD  TUBE  PUL 
11 1  K  U  .  J  K  \ 


MAGNETRONS 


FILAMENT  ^ 
TRANSFORMER 

for  atevp  tlST/iO  ey  TM;  four  i  3V/4  |H|| 

•m.  SOORVT . S27.5Raffi 

MMNNrati  KH  at  four  QK  ■  tATS-SITS  tnr. 
w/trwM  •pn  iAi  . I3IR.0B 

BRAND  NEW  ORIG.  PACKED 
GUARANTEED  GOOD 

iJll  2iM  UJI 

iJil'A  iiSR  VIM 

iJii  iJRR  7UAV  K 

iJM  iJ4A  7ini>l 

ili?  2JAI  7MNI 

iJii  UARIS  7it  V 

iJM  7iA-A 

Ui7  7M-A 

72R-AV,  HY.  <  Y.  DY.  I  Y.  I  V.  4,V 
7RR-A.  It.  I» 

TRr-AV.  HY^  l»V.  KY  lY.fiY 
Bl>otrono  *i%.K  H  7»7H  W  t'avlty 
4171  3K41 


SEE  YOU  AT  THE 

IRE  SHOW 

BOOTH  L.  2NO  M.OOR 
MARCH  6  TO  9TM  INCL 


mark  IV  RADAR  CONSOLE 

4  -  I.  hand  «>p>-aitn4  fr  H'' 

ru}<M-  Itre  T'N  A  \la«  4N*  l’« 

^  m/Mf  'uIh-r 

In.lisid  n.a^-:--  a'a”  >»parat»iy _ 


WRITE 

EOR 

QUANTITY 


3  ca.  R0‘  Iwl-A  C*  rh 


$WR  NEAR  AECTION.  •HR  3  lyRO 

p«'4irR  MTI*  full  apart 

r'li'l'  Hiitv'f  piata«1  ..  I 


RT43  APR  AA  RE  HEAD. 

narr'W  maMA-t  pular  ifNii 

N'T*!  ..M  ant  N*a««in  SIT 

<M«l4 


300  MC  COAXIAL  PLUMBING 

Riabt  AfAla  BaaR 


WAVEGUIDE  TO  »,*  RIGID  COAX 
DOORKNOB"  ADAPTER  CHOKE 
FLANGE  SILVER  PLATED  BROAD 
BAND  S)7  SR 

WAVEGUIDE  DIRECTIONAL  COUPLER. 
3  Ih  \a.»  ttpp  4Mt\  4‘L4>  «i*b  I 
m  .I.rrrM  MN-.OO  S13  SR 


MAGNETRON  MAGNETS 

PirN  iHam  SpiK^liiA 
3  4  lb  6  s  III 

31  13  to  S  4  In 

I  &  A  la  1  5  lA  In 

1  5  A  to  1  1  3  in. 


All  merchofidisc  9u«rontced.  Moil  ordtrs  promBtly  FilUd.  All  Brkct,  F.O.B.  Now  York  City.  Send  Monty  Order  or  Cktek. 
Only  tkippinf  chorBos  sent  C.O.D.  Roftd  Conctrnt  tond  P.O. 

COMMI'S'ICATIOS'S  ERI'IPMEAT  CO. 

131  Libertr  St.,  N«w  York,  N.  Y.  Dtpl.  E3  Pbom:  Digbr  9.4124  AH.  Mr.  Foal  Pliibntr 


% 

It  an.  bam  aaR  ratatiaf  piinc  aMRrmbiv.  prUR 
pa(«l  SGS  M  aa. 

IR  tw  Wawaiatar  WK  itpa  B  IVtAfa  j 

tOTARV  JOINT  cbokr  M rtL>fcr  tl7  IR 

ROTART  JOINT  ebi^Ra  ta  rboba  «i’h  dr.  a 
WEHSMnf  Sl7  SR 

RLUMRINC.  WE  fURCHASED  i0\  01 
TNE  N  T  INVENTORY  TO  RE  SOLD  AT 
SURRLUS  PRICES 

TranaaiiaaMW  typa  T^pa  N  Pli-  % 
(ina^  %'aadaf  ItawK  Mtcmaw4rr  1 
iliai  lioUl  rtatMl  W  4  alib  t'Hari  \ 
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SEAKCHLIGHT  SECTION 


%  12  M  }«  75  Itai 

l|.S\  IA«»\ 

5V  M> 

TiBixt'i'  «M»x  u»*vt*r  n»»x 

i4X  5.  A9V('1 

I  .X\  ih,  5X  5\.  3  7V  5\ 
4««iV  4141  ivi*V  <UX.  5  2  5. 

5>  2  55  XX  2  MM  N«>rkr4« 

i  «  T.^XV  «>|.k 


ti  25 
.1  t5 
5»S 
5  «5 
%  »5 
t.M 
53  00 
51.25 
52  00 
52  85 
5  M 
51  50 


D  I7IRI2 
0-171528 
D.IM549 


X  h«n'l  I'tUhtr  52  50 

0  157818  5*5 


COAX  CABLE 


l(tf  ‘  <  1  '2  4i*n«  'HI  •>tn--rr<1 

H««  3  I  turn  r'««  ll*.  Mhm  Imp  k-i'ir-rmt 
H>i  1-  I  '«•  -tUiu  imp  '  khir  4  >>  rik 

'•.in  •fart.nc  voltacp  Iv  KX 
H<»  T  f  TO  ..hm  imp  krm 

M«ii»  A  in  ■*  «k  XX'tllr 


SEE  YOU  AT  THE 

IRE  SHOW 

BOOTH  L.  2nd  FLOOR 
MARCH  6  TO  9»h  INCL 


POWER  EQUIPMENT 


50  55 
"MX 
54  55 


57  55 

>.•4  4>  51  \  518  55 
55  55 

t«Hh  T'k  XU  13 
512  5$ 
54  75 

•  h.iki»  3**  1  3'* 
5*5  00 
>«  524  50 

I’KH  f  515  55 


•  In  n.5«  80  .-r 'Xit  7«0?«n  %>Hh, 

•  In  IliN  841  c>  OH^rt  4<M>U\ 

•  Tbpiw-I  m  lUT  to  I37«  out  ImN  to  : 

Tap- 

•  In  I  ho  80  if  iMil  4»  18.5.  3  X»  T'  X 

•  In  liOi  Non  >Kit  IToOOt  t44\lA.  w  • 
lit*  -ll  in 

•  In  ir.i  *41  1»  .oil  3i'‘  '  *  \  r*li»  in' 
n  V  8U  4^  W  lo'  -  ■  \  ..r  31'  •  X  IK.ir 


CHOKES 

INVERTERS 


TRAIVSFORMERS 


THERMISTORS 

VARISTORS 


Xt'T  m  8  IXI-T  8.  \XfI  1  8 

115  0l8»  i  «  »V«*I  8  iX. 

•  3V«  I  1.  8  1  mi  *• 
ftoto  Tr«n»lormcr«  1 15V  50  40  cpt  moot 


ataiVf-T 
85i>\4  *^1 
2  ■  |5hV  3  1 
IUBIV4  T 

aiwix<T 


tiloiBMiit  Tromfovtiwm  n5V  50  40  C8«  lApwt 

MatiMg  8o«N  HoiliBi  5m 


MOTOR  GENERATOR  SETS 

«ir.  4»«»»f*hw  •.h4  TRAHim»  T>p^  144*  KH  TS  fW  IS  *  X 
173'  icr^  xt  Tipr  XU.  3  HI*  444)V  1'8V 

rfsriiiiAiA  >73'  Hru  r«o«t  5250.00 


400  CYCLE  TRANSFORMERS 

put  RoitnOa  I 

8  SV  I  R.X  P  4>  APtii  !  I 

V  2x57  5V  <M)1  A  P  oAP<«3 
3»U.5V  n(Mii4SA 
7m»V,  27V  4  8.  «  3V  2  ». 

I  28V  20A 

8  4V  11  Amp  P  o  APo7 
2x8?A'  I  258,  P  o  XPlilS 
•  IV  IX.  2  5V  2A  P  O 

VH7J\ 

lAMVtT  lA 

M»2V  11R.  88V  8  1.  5V  3A. 

P  o  AP(ll8 

8  8  0.  8. 8V  8  SV  6.  440  800 

M  X 

2iI4C’V  0IK)I4X.  12QV' 

4)imi2*.  P  o  APtiJ 
848nv  4410  Mft  P  O  XPT  4 
'  2.1  5V  Tapi^sl  22V  47  M  X. 

8*«iV«T  38  Mg 

44»NV<T  1 1  A.  ITOVrr  2508, 

8  8V  8  15.  AV  2X  45V 
TAppMl  2*V  •  *»  aimI  3a 
A8V  •4V  li,  40i>V(.'T  85Ma.  0  4 
I.VM 

8  4V  7  -V  8  4  3  8.  8  4  2  Aa 
7M)V  27V  4  7.  6  8  2 

I  2.5  2a 

/  8  4V  Ha,  8  4V  1  a 

8  8V  0  1  X  8  .3V(T  8  Aa  ■ 

2x2  S  8  .5a  , 

SV  2a.  8  3\  2a.  SV  2a.  8  3  .5a 
ISV  SV  I.XX.  .V*X*V  Irai  j 

,•  8  8  2  7.  8  3  88  8  1V(T*  21  X 

,•  .7841V.  8  3V.  8  3V.  SV.  320V. 


8  4  Ha.  8  4V  iA 

18.14  niA.  8  VV  la 

I  2x8  3V  I.  SV  3.  8.1  2.  81  I 
'Wf.V4'I  .SilA.  8SV(^  2a 


'Wf.V4'I  .SiiA.  8SV^rT  2a 

■  SVIT  28 

44NIV('T  1.VMA.  8  4  2.S.  8  4 

'  I.-Sa  i 

2l4MtV(*1’  I.Antr  Qt7  I 

84HI\4*'r  36.Ma 

2  SV  1  7S.  SV  3X,  8  SV  6  S.> 
I  8  S  2a  Forf4<'H72U 
8441V  MMiMa.  2  SV  I  7.VA  P  O 
XI*H  i:,H  I 

.1841MT  20Ma,  IViOV  IMa, 

.  2  SV.  8  1  2  .5  8  3V  .8A  P  9 

72V  \ 

2l2  SV  SA.  2  SV  lOA.  P  o 
Xl*r  4 

2x2  SV  2  .Sa.  8  IV  2  2.'>a  t2ni)V 
Tap  liKMiV -T'rfiV 


FILTER  CHOKES 


MX!  VirrAt«>r  1  rAnsfiimivr 


3SIIV  t  X.  SV  2X.  5V 


t2<i  440  i  ■  2  SV  SX  2  SV^  ISX 

/SitV  IlSV  .VVl'l*  7  S.  SV  7.S.  SVX'I 

UX 

littv  miAf  ini  22<>x  «m  8phMr.>r32ov  a 
n\  1  phAA*  4V4l  rv 

25l>\  Ait  «r  llOVitXl  MX  JlAt  SX  |l»X 

i  .V  1  4  t«>  X  I  V««X  lAii 
v>  ItOX  Altr?  liXX  i*X  441UV  S  IX 
X4i»x  IISX  8  V2X 

iitt  440V  USX  no  !•>'>  :  x 


PRECISION  CAPACITORS 

•  4  '  I  „  1.  J"'  l.l-  .0  1.,  w 


WRITl  FOR 

CfC  MICRO  g  IJ'fj’f 
WAVE  catalog  « 

NOW  AVAILABLl 


RADIO  PARTS  DIV  ATT  MR  ROSIN 


oo»c&$ 


COMt 


CMlf 


u 


AT 


oav 


131 


LIBERTY 


ST 


dctt 


13 


Pi 


EW 


YORK 


IV 


oaM« 


■AUI 


MAMAMTCE 


MOMfT 


RA 


W5r 


(WMHMCMPMtW 


cMn 


stmmuptmnm 


PAR 


:.V  4a.  8  IV  2a 

70  1.%  inv  4A  247  822VA. 

.ViNHiV  2Vi>.V1X.  SV  lux.  1 

2  24NIV  3.50 

2  .5V  .V  .V2t>nv  2  MA  I 

13  S  KV  3  S  M  X  1 

714  VlT  177a,  I7I0V('T, 

177a 

8  3V  VX.  7  7V  88SA 
2  S  2«t  X 

8:tv  I2A.  8  3V  2a.  esv  lA 
I*  o  XN  APxi-S 
8  4V<T  7  5.  8  4VCT  8  8. 

8  4V<'T  2  .Va 

8  3V  2  7.  8  3V  86  X.  8  3VCT 
21  X 

8  SV  I2X.  250V  im>  M.V  SV/ 

2a  r  o  XN  Xl*>-lS  ‘ 

4fM*V('l  3.V  MX.  84V  ISA. 

8  4  V  2  .Va  I 

S-MlVt-l  SI)  MX.  8  3V4T2A.' 

.VVtn'  2a  V  O  It.V*  XHUX 
2  44«M'I  5M  X.  •4UV  SMA. 

2  SV  1  7SA 

4I0TORS  VARISTORS 

nbp  5  55  0  178225  . 

-Al  5  55  0  1871.8 


THERMISTORS 

0  147412  fuhr  5  55 

0  t:0458  h*A<1  5  55 

8.87413  .h(0t,.R  t  55 

.HM850  fiT  MT4*  n 
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SHOCK  MOUNTS 

No.  1 

No.  I  KiuAro  A  Ihoimied 

No.  4  Aijttoro  A  iHAMMMt 

No.  4  fL^uoro 

Nol  R  Hijuoro  A  H>  xW 

No.  IS  fLjuor*  A  lluliWr 

No  IS  (L.i.oro  A  H'^.Wr 

No.  Stt  Hij-ioro  A  II  ‘^Sor 

.No  U  Hi;uAro 

No.  IS  H>,uoro  A  Hi>l<Vr 

No.  IR  HijUATO  A  HfU'Irr 

V*  ss  Aauoro  A  Uol^ 

No.  4S 

N--  V.  |{o!<Wr 

Wrtfo  for  Mofo  isoto 


OlLCONOCNSCRt 
FAMOUS  HAKES 
BRANO  NEW 
MW.  Volt  Frico 

IS  \C  $J  M 
S  S  4<M>  M 

1  AINI  45 

S  fMMl  .OH 


LOOK  at  these 

BIG  VALUES! 


T  V  rrAo«f>Tm*r.  r*  or 
^  »•  «••>•.  <««o*  3M.%. 

j^H  rsihxrt.SiHiMA.  4  4 
8  TA.  4  4  flA.  3/lA. 
1  SS  SA.  IIS  T  4S  n 
input,  rru'o  .  .  S3  M 


oo  •  alum  booo  1  1  '4tN*  .  .  SI  35 
o  alum  tioao  1*k4*  .  . 

I  0§  ■  alum  hoa#  1  1  4t'.*  .  M< 

»’jo  •  alum  h«M>  Ii4*  704 

I  OA  y  lioao  t  S  4iS  S/8.  I  it 

ao  w  alum  ba<^  I  n%r  ..  I  00 

m  INM.iHI.  a  1  4*.  .  !0< 

I  95  l.Ntl  tr^  support  I  \/tr.  $4 

J.15  aupTl  -  IW 


i  ^  Hpr*-a-lw  a  1  8\'.  ^144  •• 

Uprra-W  I  II 'lit:  I4*4, .  I0« 

3  ^  Thru  panel  1  1  4s“  41  154 

*♦5  Ibml  thru  i.U.  4  3  4\T*<1  I.IO 


ioi«  !5k  7« 

liK  i»n 


.i7  Food 

.iS  Bultoo  Thru 
•35  44  144  54 


i  .'HI 

I444\  IM. 

1  A^il 

HT  lUK  rmn 
«l  -«Ude  r<rtit 
rr  i«a>  imit 


MICA  CONDSHS 

lOOOVOC 

<ta.l 

Teat 

M 

at 

tv 

laoovoc 

aooovoc 

tv 

TeM 

tv 

Teat 

a«4>ovoc 

1  ae 
T»a« 

M 

1  »a 

iMr.  11147 

**iooovoc 

■  0...I4 

sv 

.TV 

IV 

te 

Teat 

1  tv 

1  av 

tooovac 

Teat 

va 

.MH>)  % 

a  70 

•  HMli 

a  TO 

SCR  143  RCC.  TUNING  UNITS 
0— Rant#  tM-ISJB  Kt 
E  —  Ranoo  l3]4-2tH4  Kt 
^  F— Rohm  2.44-3  M« 

^  b— Ranfo  3-4-5  Mr 

\  t  mm  '  V  H— Raafo-^-i  Ha 

.  K^Ranoo  4  05-13.5  Ho 

Dual  Rarfo  tOO-UM  K«  4-4  Mt 
51  45  EACH 


SCR  143  TRANS  TUNING  UNITS 
1  t  t  M  '  51.44  M  4  a  Mr  1.44 

1  2  I  5  Mo  .  1.44  1  4  5  M w  444'Ke 

3  1  4  Me  .  1.44  I  XTAL  . 2  45 

Maair  Otiioro 


i^iJiNicA-riaiM 


4«44  and 

rrpaata  *  *  I 

Many  umo  - — F 

4*  «han.  Kraat  mea* 
I*  1  l»%* . I4< 


UPRIGHT  OIL  CAPACITORS 

STANDARD  tRANDS 

FIR.  MW  VtdtnRo  Tormlnala  Priro 


25  UKIVIM' 
5  AtMtViH 
5  (Mll)VIM 

4tH)VlM 

1  uaiviH 

4  matvix: 


t  (VM)V|M: 
.1  &IMIVIM* 
.1  MIVIMT 
1  0tWVI>C 


WHOLESALI  ONLY 
Phono  or  Writ# 

For  OMontlfE  A  Prto# 

DiRby  9-4124 
ATT.  MR.  C.  ROSEN 
4,000.000  Micat 
300  000  Sil  Micos 
100.000  0*1  C4fi4 
4  000.000  Rtsittort 
400.000  EIrctroIvtict 
400.000  H  V  Mic4t 
S.OOO  K  V  Cond 
ISO.OOO  Pre<  Rtiit 
S00,000  Tube  Clompt 
1.000,000  An  Connie 
tors 

50.000  Dvnoniotoft 
20,000  Fowtr  Xtrmrt 
20,000  Choliot 

100.000  Antennot  ^ 

«« AAM  *  .«  wM  lfI>T  26  rdo 

50.000  Audio  Xfrfnrt  (inA> 

100,000  400  CvXfrmrt  I»Pl>T  2R  rde 

100  000  Shock  Mt»  HPhT  75M4 

25.000  Mognotront  N'l'i 

<  (ww)  MaaaaH  IH'I^T  215-30  1 

.ixS?  r?*  --  nroT  10-14* 

50.000  FuKo  Xfmn  DPiii  24  2H  * 

500,000  Tubtt  I2rdr 

300,000  RalOTt 

ciwt  iww>  Oja*«  IsPITT  27  6  rC 

500,000  Fon  |»p|»T  S-I4r« 

35,000  Vibrotort  liFUT  24vnor 

200.000  U6  Connee  ARC  3  M 

.  f  sri>T  & 

1,000  S<op«  Kpn  i.  2>|  *,!« 

I  .  MW  Ami  Miomi  ' 

aA  AM  ^  hl*ST  n~jn  ' 

20,000  H49dMtt  HPHT.  22-2H ' 

5,000  Mikrt 

100,000  EWawntt  Up}!!  ” 

Tout  of  Nutt  A  Bottt, 

Scrrwt.  Etc 
1,000  Gibson  Girlt 
500  tC  375  Ntu 
ond  CoMpIrtc 
500,000  IntuMtors 
150  000  Btnd  Fo«M 
200.000  W  •  f  0  r 
Switchot 

500,000  Ccrofnicont 
500,000  FerrnI#  Rttit 
50,000  FI  44 
25,000  iK  14 


•C-22S  TRANSMITTER 
It  44'au  Tranatnittar  with 

eryaial  nartllatcir  ronirol  on 
four  pTMlMad  ehanwNa  — 
alao  maalar  aariUator.  Pra- 
uuem  V  ememaa  3044  KC. 
to  MM  Ktv  br  WM  oF 
ilinw  plus  tn  cotia  Plat 
tube  <>trrall<>a.  Ml  aarllla* 
t«K.  tot  bmar  ampttSar. 
1*0  44  modalatom  an«l  oaa 
44  «peMl  ampliAee  Prto* 
ntih  Tl'14  Tunlna  Emit 


AN-GSC-Tl 
iCnda  Train* 
1(14  Sat 
trperaiea  oa 
4V  *  IIV  • 


J4V  -  tIS  Y 

i»t'  nsv- 

2345’  AO  with 


Saand  Pawar 
FIELD  PHONES 
EE  -  14a.  Talk.na 
I  f|  rarti**  0  to  IS  miUa 

(  withimt  Imttmm  or 

^  ~  ^  aenetafnr  ftir 

ilfu^lfva  In  Atm 

'ontalns  a  hl-nker  *S  lh«-  HramI 


*v«*ein  and  fmitMairT  a«llu«(inent 
.V  real  bu>  for  H<t«  }(ciiut«  and 
%tu<tenu  F-n<'t<ue«t  m  trunk 
It'aiid  New  4'ofnpieta  523  M 
TtO-  Telecrapb  Set  inrluiWa  Kar, 


^nger  Hall  la  nimpan 


Birtcbar 
Tuba  Clatapt 


4iM,-l4  4ia-H3l 
4i4fll4  4iM>23 

424\  14 
414A 

SIM  I 

4I4AII 
Each  IS# 

10  $140 

100  $12.00 


RELAYS 

ran*  <>>4I 

tacta  Rafini  Cktima  Mfa.  Prtca 

Iiri>T  24-2HV  170  OF.<K27‘MB  75# 

HAI  Yde  luOK-l 

MPpr  iNTda  I7A  (^F<'R2741H  7ft# 

SFPT  24-l**rda  175  <1F<IU7U1H  7ft# 

trsT  24  trdc  IWI  (lF:OIU7Ul*l  7V 

1>I’I>T.  12  vde  44  l^arh  1067*  l  ift 


3FI>r  I4-2H  rde  2Hn  Allied  IH>XM  1-54 

»FSI  24-2*«  vdr  2un>  flM  12U17-1  7ft# 

PrPT  24  vde  IMI  Allied  H0635  1.44 

SI'I>T  26  ado  2M>  Allied  KH  I  14 

(inA>  5410 

I>Pl)T  2RTde  240  Allied  DO  1.44 

6035 

HPHT  75M  4  60  Allied  KB  64# 

N’f*  5MA2 

IH'PT  20-30  Vdr  Ounen  50XR  1.46 

nrOT  10-14  vde  OtiiMia  KIOaH  144 

ItFPI  24  2Hrde  VH2ICT>67-A  144 


ling  link.  Raelir 
adpt  104  ta  344  Me 
t*iaatla  eaaa  Miuni 
•  •n  tPla.  Pnea  32.45 


IH'OT  20-30  Vdr  Ounen  50XR  1.4 

nrOT  10-14  vde  OtiiMia  KIOaH  14 

ItPOl  24  2Hvde  VH2ICT>67-A  It 

3i’l>T  24-2H  vda  OF(  IU7ttl  1! 

HPItT  24-2**  vde  OF('fU7ai  I  t 

l>PI»r  12  vde  rhiura  I.* 

NprrT  IO-12V  125  <niimv>  1.4 

I>POT  27  6  vde  4<Nt  Allied  I  I 

l>PI>T  S-I4vde  Allied  II 

llPtiT  livnory  50  Allied  1.4 

ARC  3  MINIATURE  RELAYS 

ran  SPOT  6  rrT>r«  OF.C  1127014  104  1.^ 
KPI»I.  2v  vde  ^H*  kHM.5M42  Si 

«PT*1  2*2  2H  vde  34HI  HHM.SA52H  SI 

KPST  22-2>»  vde  ftiei  HPM.S-M.ftl  SI 

OPOT.  *22-2h  vde  301*  KHM55531  3! 


^  niite  ileiat  Ketay  W  P  KniHlf,.! 

lil'XT  ll.'.v  IM'  ^  on  »I|||  rviH' 
*  *  In’efrbanie  4  toll  5i  95 


Roleeotd  Aircraft  Helay  4I’'<T  High 
Amp  Cotlar  Hammer  S4VIM'  5i  95 


MT  Ti/Altf'S 
MT  iS.'ARl^ 
PT  «^A 
KT  SS9A 
FT  STSA 


If  Yoa  Don’t 
Sat  It  Writa 


CAOiE  AOOttESS  COMSUPO 
PMONf  DlGOVV.^ia^ 

_  131  LlBEltTY  ST.DtPY,E 

■  1VEWYORK7.  IV 

n  IM  BA  IM  C.C.C.fnomiy  Oacr  G4mirai«teEo  I  3  MtM.oaoia  , 

~  W  PO.O  M.v.c  SEaQnoaET4«3f444(llkri.OaiVlliiF9*oG(»iKf41iKrrOS 
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SEARCHLIGHT  SECTION 


A  C.  MOTORS 

S071*)0,  Deito,  H5  V..  60  Cycle,  7000 

r  p  m  frice  $4.S0  eacli  iie*. 

lAftt-l,  Hoydon  Tlm- 

mg  Moto«,  1  10  V  ,  60 

cycle,  2  2  •  .  4/5 

r  p  in 

Price  $3  00  ee.  ee*. 

Type  1600  Hoydon  Timifyg  MotOf^llO 

V  ,  60  cycle.  3  2  y*  4  r  p  m  ,  y»ith 

broke  Price  $4.00  eech  net 

Type  1600  Hoydoo  Timing  Motor — I  10 

V  ,  60  cycle,  2  2  w  ,  I  /240  r  p  m 

Puce  $3.00  eeck  eet. 
Type  1600  Hoydoo  Timing  Motor  110 

V  ,  60  Cycle,  2  3  w  ,  1  r  p  m 

Pnce  $2.70  eech  net 
Type  1600  Hoydoo  Timing  Motor,  110 
?  V  60  Cycle,  2  2  <*,  I  I  /  5  r  p  m 

Price  $2.70  eecti  net 
•  Type  1600  Hcydon  Timing  Motor  I  10 
r  V  60  Cycle,  3  5  •»  ,  I  r  p  m  With 
ihilt  unit  (or  oul‘>molic  engogmg  ond 
;  diyengogmg  o(  geor 
T  Price  $3  30  ee.  net. 

iType  1600  Hoydoo  Timing  Motor,  HO 
'  V  ,  60  CrCle,  2  2  »  ,  1/60  r  p  m 
}  Price  $3.00  eech  net. 

1  leitern  Air  Oevicei  Type  J33  SyrKhroo 
I  oo»  Motor  115  V  400  cycle,  3  phofe. 


8,000  r  p  m  Price  $8.30  eech  net. 
iTelechren  Synchronoui  Motor,  Type  B3. 
I  I  5  V  .  60  cycle.  2  r  p  m  ,  4  yy 

Price  $S  00  each  net 


SERVO  MOTORS 

iCK  1,  Pioneer,  2  phoie  400  cycle 

Price  $10.00  each  net 
JCK  2.  Pioneer,  2  pKoce  400  cycle 
f  Price  $4  25  eech  net. 

>10047  2-A  Pioneer  2  phoye.  400  cycle. 
With  40  I  reitiictioo  gear 

Pnce  $7.25  each  net 

PPI  49  6  Dll  hi.  I  .  »  Inertio,  H  5  V  ,  60 
cycli-  2  (ihoye,  3  amps  10  yyof*  out 
put  Price  $34  50  cech  net. 

PPt-25-16  Diehl  Lc«.  Ineitio  20  V  .  60 
cycle,  2  phoye.  1600  r  p  m  85  ompy 
Price  $10  00  ee.  net. 

PP  25-3  Diehl  L.iyy  Inertia,  20  V  .  60 
Cycle  2  phoye  50  ompy  3200  r  p  m 
Price  $10  00  eech  net. 

CK2,  Pianeet,  2  phoye  400  cycle,  with 
40  I  reduction  geor 

Price  $6  50  eech  net. 

MINNIAPOLIS-HONIYWILL  TYPI  B 
Peri  Ne.  G303AY,  I  15  V  ,  400  Cycle 
2  phoye  tHiilt  in  geor  reduction,  50 
Ihy  in  torque  Price  $8.50  eech  net. 


AMPLIFIER 


Pieneet  Gyre  Flee  Gete  Amplifier,  Type 
12076-1 -A. 

Pnce  $17.50  ee.  net,  with  tube*. 


REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 


Pieneet  Type  ANS730-2  Indicator  and 
AN5730-3  Tronymitter  26  V.,  400 
cycle 

Price  $40.00  per  let  new  teeled  beiet. 


0  • 


Kallymen  Remote  Indketine  Cempett 


Set  Tronymitter  port  No.  6%-0  T,  irydi- 
cotor  port  No  680k-03.  26  V.,  400 
Cycle  Price  $12.50  eech  net. 


GYROS 


Schwein  Free  &  Rote 
(jyro  type  45600 
Consiyty  of  two  28 
V  DC  conytont 
speed  gyrny.  Size 
8  •  .  4  25-  «  4  25 


Price  $10.00  ee.  net. 


Schwein  Free  &  Rote 

Ciyro,  type  46800 
Some  oy  above  ex¬ 
cept  loter  design. 

Price  $15  CO  eech  net. 


Sp  rry  A5 
I*  44890 
Ml  fer 
CvCle  0 


Sperry  A5  Directionol 
lyro.  Port  No 
C56029,  1  15  volts, ' 

4  00  cycle,  3  phase 

Price  $17.50  eech  net. 

Sperry  A5  Vertical  Gyro,  Port  No 

64484  1.  115  V  ,  400  Cycle,  3  phose 
Price  $20.00  eoch  net. 
Amplifier  Rock  Port  No 

Cnnloins  Weston  Frequency 

350  to  4  50  cycle  ond  400 

,0  voltrryeter 

Price  $10.00  eech  net. 

Sperry  A5  Control  Unit  Port  No 

644836  Price  $7.50  cech  net. 

Sperry  A5  Azimuth  Follow. Up  Amplifier 
Port  No  656030  With  tube 

Price  $5.50  eech  net 

Pianeer  Type  12800-1-D  Gyro  Servo 
Unit  115V,  400  cycle.  3  phase 

Price  $10  00  each  net. 

Nnrden  Type  M7  Vertical  Gyro  26  V  , 
DC.  Price  $19  00  each  net. 

Nordrn  Type  M7  Servo  Motor  26  V  , 
D  C  Price  $20  00  eech  net. 

Alim  Celculeter,  Type  Cl  Bonk  and 
Turn  Indicotor,  Port  No  21500,  28 
V  DC  Contoms  28  V  DC  con 
ytont  speed  gyro 

Price  $10  00  each  net. 


COMPLCTt  LINf  OF 
AIRCRAFT  THIRMOCOUPLiS 


D.C.  MOTORS 


3069625,  Oelco  Constant  Speed,  27  V  , 
120  r.p  m.  Suilt-m  rer^tion  gears 
and  goverrsor.  Price  $3.90  eech  net 

A-71$5,  Oelco  Constont  Speed  Shunt 
Motor,  27  V  ,  2  4  omps..  3600  r  p  m  , 
1/30  h  p.  Built-in  governor. 

Price  $6.25  eech  net. 

C-28P-1A,  John  Oster  Shunt  Motor,  27 
V,,  0  7  amps.,  7000  r  p  m.,  1/100 
h  p  Price  $3.75  eoch  net. 

Jaeger  Wotch  Co.  Type  44-K-2  Con- 
toctor  Motor,  Operates  on  3  to  4  5 
volts  DC  Mokes  one  contoct  per 
second  Pnce  $2.00  each  net. 

General  Electric  Type  5BA10AJ52C,  27 

V  D  C  .  0  65  omps.,  14  oi.  in 
torque,  145  rpm  Shunt  Wourid,  4 
lead  reversible  Price  $3.00  each  net. 

General  Electric  Type  5BA10AJ37C,  27 

V  D  C.,  5  omps  ,  8  oz  ,  m  torque, 

250  rpm  Shunt  Wound,  4  leads  re 
veryible  Price  $6.50  eoch  net. 


D.C.  ALNICO  FIELD  MOTORS 

5067043  Delco  12  volts  10.000  rpm 

Price  $5.50  eech  net. 
5069600,  Delco,  27  V.,  250  rpm 
Price  $5.00  each  net. 


5069466,  Delco.  27 
V  ,  1 0.000  rpm. 


Price  $3  50  eoch  net. 


5069370,  Delco,  27  V.,  10,000  rpm 
Price  $5.00  cech  net. 
S.  S.  FD6-16,  Diehl,  27  V.,  10,000  r.p.m 
Price  $4.00  eoch  net. 
5.  S  FD6-18,  Diehl,  27  V.,  10,000  r  p.m 
Price  $4.00  each  net. 
S.  S.  fD6-21  Diehl  27  V.,  10,000  r  pm 
Price  $4.00  cech  net 
Sompsel  Time  Control  Inc  Alnico  Field 
Motor,  27  V  DC  Overoll  length 
3  5 '16”  by  IT*".  Shaft  long  b\ 
3/  I  6",  1 0,000  rpm 

Price  $4  50  each  net 

A  GENERAL  ELECTRIC 
D.  C.  SELSYNS 

8TJ9-PON  Transmit 
ter,  24  V 

Price  $3.75  each  net. 

8DJ11-PCY  Indicotor,  24  V  Diol 

marked — 10*  to  +65* 

Price  $4.30  each  net 

8DJ11.PCY  Indicotor,  24  V  Dial 

Morked  0  to  360* 

Price  $7.30  eech  net 


RELAYS 

Type  84  28  volts  D  C  ,  200  omps.  con- 
tincKXis  duty  Electric  Auto-Uite  Co 
Port  no.  WSN4001 

Price  $2  50  each  net. 

Type  B5B,  28  volts  D  C  ,  50  omps  ,  con¬ 
tinuous  duty  Hart  Mfg  Co.  Port  no 
692Ro  Price  $1.85  eech  net. 

Type  88,  28  volts  D  C.,  250  omps  ,  in¬ 
termittent  duty  Cutler  Hommer.  Port 
no  604 1 H 1 39A  Price  $2.50  eech  ne*. 
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INVERTERS 

WiiiclMr4«r  C*€p.  Dynamotor  Unit.  PE- 
101  C  Input  13,  V  D  C.  Of  26  V.D.C. 
DC  AT.  12  6  or  6.3  onr^ps.  Output 
400  VDC  AT  .135  ompi,  800 
VDC  AT  02  om{K.  9  VAC.  80 
cycle  ot  1  1  2  amps 

Price  $10.00  eech  net. 


1S3F,  H  0  1 1  s  e  r 
Cebei,  Input,  24 
VDC  Output 
115  V,  400 
cycle.  3  pKlse, 

750  V  A  ofxJ 
26  V.,  400  cycle,  1  phase,  250  V  A 
Voltoge  ond  frequency  regulated  also 
built  in  radio  filter. 

Price  SIIS.OO  eech  net. 

149H,  Holtier  Cabot.  Input  28  V  ot  44 
amps.  Output  26  V  at  250  V  A  ,  400 
cycle  and  115V  at  500  V  A  400 
cycle  Price  $40  00  each  net. 

149F,  Holtier  Cabot.  Input  28  V.  ot  36 
amps  Output  26  V  at  250  V  A..  400 
cycle  and  115V  at  500  V  A  400 
cycle  Price  $40.00  each  net. 

12117,  Pioneer.  Input  12  VDC.  Out¬ 
put  26  V  ,  400  cycle,  6  V  A 

Price  $22.50  each  net. 

12117-2  Pioneer.  Input  24  VDC 
Output  26  V  400  evde.  6  V  A 

Price  $20  00  eoch  net. 

12116-2-A  Pioneer.  Input  24  volts  DC  . 

5  omps  Output  1  15  volts  400  Cycle 
single  phase  45  wotts 

Price  $100  eoch  net. 

SD21NJ3A  General  Electric.  Input  24 
VDC  Output  115V,  400  cycle  at 
485  V  A  Price  $12.00  eoch  net. 

PE218,  Bollentine.  Input  28  VDC.  at 
90  amps  Output  115V  400  cycle 

at  I  5  K  V  A  Price  $S0  00  eoch  net. 

METERS 

Weston  Frequency  Meter.  Model  637. 
350  to  4  50  cycles,  I  15  volts 

Price  $10.00  eoch  net. 

Weston  Voltmeter.  Model  833,  0  to  130 
volts,  400  cycle  Price  $4.00  eoch  not. 

Weston  Voltmeter.  Model  606,  Typo 
204  P,  0  to  30  volts  D  C 

Price  $4.2$  eoch  not 

Weston  Ammeter.  Model  506.  Type 
S  61209,  20-0-100  amps.  D  C 
Price  $7. so  eoch  net  with  eit.  shunt. 

Weston  Ammeter.  Type  FI,  Dwg.  No 
1 16465,  0  to  150  amps  D.  C. 

Price  $6.00  eoch  net. 

With  eit.  shunt  $9.00  eoch  not. 

Westinqhouse  Ammeter  Typo  1090- 
D120,  120-0-120  amps  D.  C. 

Price  $4.  so  eoch  net. 

Weston  Model  S4S.  Type  82PE  Indi¬ 
cator  Calibrated  0  to  3000  RPM 
IW'  site  Has  built-in  rectifier,  270* 
meter  movement 

Price  $1S.OO  eoch  not. 


VIBRATOR 

Roulond  Corp.  vibrator  non-synchros  typo 
Stock  No.  3H6694-11;  6,  12  or  24 
VDC.,  Input  Frequency  200  cycle. 

$3. SO  eoch  net. 
Sperry  Phoso  Adopter.  Port  No  66 1 1 02. 
Us4Kf  for  operatirrg  three-phase  equip¬ 
ment  from  a  single  ptxise  source 
1  1  5  volts  400  cycle  Moximum  lood 
50  watts.  Price  SIS.OO  eoch  net. 

PIONEER  AUTOSYNS 

AY1,  26  V  ,  400  cycle 

Price  SS.SO  each  net. 
AY14D,  26  V.,  400  cycle,  new  with 
calibration  curve. 

Price  SIS.OO  eoch  net. 
AY20,  26  V  .  400  cycle 

Price  $7. SO  eoch  net. 

AY31,  26  V,  400  cvcie 
Shaft  extends  from  both 
ends 

Price  $10.00  eo.  not. 
AY38,  26  V.,  400  cycle.  Shoft  extends 
from  both  ends.  Price  $10.00  eoch  net. 

PIONEER  PRECISION 
AUTOSYNS 

AY101D,  new  with 
calibration  curve. 

PRICE— WRITE  OR  CALL  FOR 
SPECIAL  QUANTITY  PRICES 
AY131D,  new  with  calibration  curve 

Price  $3S.OO  each  net. 
AY  1300,  new  Price  $3S.OO  eoch  net 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  S907-17.  Dial  groduoted  0  to  360*, 
26  V  .  400  cycle 

Price  $1S  $0  rech  net. 
Type  6007-39,  Dual,  Dial  groduoted  0 
to  360*,  26  V.,  400  cycle 

Price  $30.00  eoch  net. 

PIONEER  TORQUE  UNIT 

Type  12602-1-A. 

Price  $40  00 

each  net. 

Type  12604-3- A 

Price  $40.00  each  net. 
Type  12606-1 -A.  Price  $40.00  each  net. 
Type  12627-1-A.  Price  $80.00  each  not. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Assembly 

Soturoble  ReQC»or  type  output  trons 
former  Designed  to  supply  one  phose 
of  400  cycle  servo  mot™ 

Price  $8  SO  each  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1-A,  5  tube  omplifier,  Mag 
nesyn  input,  115  V.,  400  cycle 

Price  $17. SO  each  net  with  tubes. 


BLOWER  ASSEMBLY 
MX-215/APG 

John  Oster,  28  V.D.C. ,  7000  r  p  m. 

1/100  hp  Price  $4.  SO  each  net. 
Westinghouse  Type  FL  Blower,  115  V  , 
400  cycle,  67000  r.p  m..  Airflow  17 
C  F  M  Price  $3.70  each  net. 

RATE  GENERATORS 


PM2,  Electric  Indicator  Co.,  0175  V. 
per  r  p.m.  Price  $8.2S  eoch  net. 

FI 6,  Electric  Indicator  Co.,  two-phoiq, 
22  V  per  phase  ot  1800  r  p  m. 

Price  $12.00  each  net. 

J36A,  Eastern  Air  Devices,  02  V.  per 
r  p  m  Price  $9.00  each  nqt. 

8-68,  Electric  Indicator  Co.,  Rotation 
Indicator,  I  10  V.,  60  cycle  I  photP. 

Price  $14.00  each  net. 

Weston  Tochometer  Generotor  loirc  roh 
type)  model  752  J4  single  phose  A.C. 
output.  Price  $17. so  each  net. 

SINE-COSINE  GENERATORS 

•  Resolversl 

FPE  43-1,  Diehl.  115  V  ,  400  cycle 

Price  $20.00  each  nqt. 

SYNCHROS 

1 F  Special  Repeater, 

I  15  V.,  400  cycle 
Will  operate  on  60 
cycle  ot  reduced 
voltage 

Price  SIS.OO  each  net. 

7G  Gencretor,  I  15  V.,  60  cycle 

Price  $30.00  each  net. 

2J1F3  Selsyn  Generator  115  volts.  400 
cycle  Price  SS.SO  each  net. 

2J1M1  Control  Tronsformer  105/63  V., 
60  cycle.  Price  $20  00  each  net. 

2J1G1  Control  Tronsformei,  57  5/57.5 
V  .  400  cycle.  Price  $1.90  each  net. 

2J1H1  Selsyn  DiHorential  Gencrotoe, 
57  5/57  5  V.,  400  cycle 

Price  $3  2S  each  net. 

W.  E.  KS-$950-L2,  Sue  5  Generotor, 
115  V..  400  cycle 

Price  $4. SO  each  net. 

SG  Generator  1  I  5  volts.  60  cycle 

Price  SSO.OO  each  net. 

SG  Special,  Generator  115/90  V.,  400 
cvcie  Price  SIS. SO  eoch  net. 

SSF  Repeotcr,  I  15/90  V  400  Cvde. 

Price  $19.00  each  net. 

2J1F1  Setsyn  Generator,  115  V..  400 
CvcIe  Price  $3. SO  each  net. 

SSOG  DiHerentinl  Generator  90/90  V., 
400  cycle  Price  $1 2.00  each  net. 

1CT  Central  Transformer.  90/55  volts, 
60  cycle  Price  $40.00  each  not. 
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5D.M  24  45  M5 

IVIH  )  19  )ol  4 

GAS  SWITCHING  TUBES 

IB24  TB  VI  5*  5420 

ifl.'s  TB  2  7*  IHIO  anti  TR 

144  2'  TR  7  *5  72iA  «ntt  TR 

IH2*  ,7*  r?4B  •n4l  TH 

IB  42  I  ■*  t«0')  ^40  •••*• 

PHOTOTUBES 

IP.M  $  5*  *10 

iP4»  2  *A  *114 

TWIN  TRIODES 

2C2I  RM  44  $  74  2C$4  RM  14 

1042  24  RK5* 

MAGNETRONS 

21210  $  7  05  214* 

2122  7  *5  2I54B 

2124  4  *5  512* 

2127  I?  75  51  10 

7111  A  4*  :i4AV 

2112  12*5  *25A 

DUO  DIODE  GAS  RECTIFIERS 

IH'.'  fLir  $1  M  CKiOOS 

4H.'4  fLU  I  «•  CKlAUb 

SPECIALS 

.M04  MH4«4  $  2*  1025  am* 

.'mO  Oa.oi  am*  2*  11-20  tMOin*  w* 

550  ONI  •••d#  *8  toil  Iwam  am* 

o:o  *«lla>t  20  IMO  Iwam  am* 

1024  Oaam  am*  .07  RCt2i  afoili  to* 

told  •rOtlAl  Ooam  M*«o4l»  I  4* 

RHOO  >o4l  du*d««d*  90C  rort  .42 


2  I*  CIOJ 
too  fGl2 
12*5  t(*27A 

t  I*  tl*AlA 

t  I*  t  1*10$ 

I  1$  t  Gt72 

VOLTAGE  REGULATORS 

$  *4  oci  vRte* 

U  001  VBI5A 


ACORNS 


21  «on4 

72  omi 

TRIODES 


4  40  adi I  wilM 

t  20  OAl 4 

2*  Mfl.’l 
14  04  »I240 

25  »»;•* 

I  4*  »  I7A0 

I*  »4024 

5  01  MVftUA 

0*  MLIOI  GLO-n 
I  I  ao  WLIMt 

7  *4 

DIODE  VACUUM  RECTIFIERS 

ll  40  Ml  t 
II*  roK>  wi\42 
4*  R  H  ; 

29  t*  t4  H  '  4 

••  VUltl 
$  04  Willi 
10  WLOIk 
40  4lC4 
0*  OHIO.) 

4«  t  tan  . 


PHONE  DIGBY  9  0347 

Price*  Subioct  to  CKcmeo 
Without  Notice 
All  MorcKondto*  Cuorontoed 
FO  B  N  Y.C  Minimum 
Order  $10  00 
tO%  Depeiit  Rcdiiired 


March,  )950  —  ELECTaON ICS 


[nj  ffarehouse  vlearance 

Profit  by  these  spectoculor  values!  We’re  clearing  our  ware¬ 
house  to  moke  room  for  incoming  stock  I  Everything  goes  I 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y, 


SEARCHLIGHT  SECTION 


TRANSFORMERS— 11  Sv  60  eye 

HS— Hcrm.  S«ol«d  FS— full  Shall 

OF — O^n  Froma  FE — Fully  E(i<lo*a4 

MC  «a<  Hi  I 

114  «.Ui>T  M  IU&  arms  ilAKV  Im  .iAl  « 

•  Ki.SOT  nr  SKMIT  IJI  Milov  ai  ilManui  .17  I) 

Hs  2.VMhr  #•  15  mA  131  5l 

IfH  |fini>v  M  4  m*.  .tSOv  m  150  am.  <1  3v  «»  V\  ft|  sl 

IIH  IMov  M  5  nm:  34«M>- .'UOv  «•  VM)  nu  lA  Al 

k'H  llJ0-<V-tl3Oir  «»  SOU  tim  Uv  (T  «l  UA.  i  5v  «  10\  l7v  «•  2  5 L .  3L*v  ee  J5  tim 

ns  230  |in  45  71  1 

ll.'t  M.w  m  10  m*;  S25^V  52.5V  «•  AO  m*.  2i5v  •»  3  5  A  3v  <  T  «»  3  A  \ .  A  3v  ei  25. 

A  3v  <h  lA  111  SI 

KK  TOiMF-TOiHr  M  300  am  ...  34  54  1 

KK  .ScNMVStRW  M  175  m«  IA|  s| 

k'4  430^-tV-4Sr>v  M  3441  nm.  6  3v  ('T  M  A  34:  St  «»  A5  14  5| 

H**  4i5<4>  425v  m  75  ma.  A  3v  M  1  55.  5v  «•  3  4  h|  5. 

Ii:  415-4W415T  IS  AO  nm;  St  W  24  115  2S0  iluAl  tirt  7i  S 

Ks  4I55-4V-405T  M  IM)  m»;  A  3v  i-T  w  2t4.  St  «•  35. 2  5v  <*r  »  55  7l  4| 

im  400>  3IS-O-10i»~315t  m  itHi  ma.  2kA  Sv  «a  94 ;  Sv  «»  3  5 . 2  5t  a»  2A  ul  sii 

MH  .Vih  .3a.V4V-3A.5v  eA  2o0  ma:  SiA  3v  «a  A  4  Sv  »  35  2  Sr  «•  2  5  U  Al 

if;  325-0- 325V  «»  12  ma  255-<F  2.55T  ea  340  ma  151  s|. 

Il'y  3i«FnO^-.1iR»v  ea  A.4  ma.  A  3t  e»  2  SA.  A  3v  «  14. 2a5v  «  2  4  Af  t\ 

ll'«  1 24MV 1 30V  M  50  ma  St  4‘ 

im  «Mh  c^-aiTv  ea  225  ma.  Sr  m  2  5.  Sv  A|  4.4  Af  41 

yy  0-17  4  21  A  25  At  M  40Unia.A  4v  tA  SA;2  At<'T  A»  2  54  pH  115  230..  7  S 

SK<  OM>AlllCS  >4at  Ht  W  O  PrO*-  SI<  ONU4IIIV3  WgtHt 

tty  IH  .IT  3AV  «  154  .  1^  A*  A  31  |A  74  HM  A  Sv  M  1  4.  2  5V  M  A  H  5t| 

IV  13  .5v  rr  ea  3  254  5-  4a  3l  3  A3v«atA  t  l| 

FV  12  Av  <T  M  104  llv  tT  FF.  A  3v  r*r  m  3  54.  352  Sv  ' 

M  A  54  12f>  Ai  51.  SI  A.34  CT  «  3  4  7  31 

FF;  3tl0  3v4T«a74  17»;  4{i  7  |  61  AWFK  5v  (n*  m  20  4;  lU  KV  li»  22  ,  71 

M.H  A  5v  ea  12  4.  A  3v  «A  2.4;  !  i  '  HH  4  0-4V  4a  I  4  lliSfl 

n5v*al4  91  5)  41  Sli  3  5#  Hri  Av  «»  15.4  nnR  .  3|  31 

lU  A  4v  ea  |05.  A  3v  M  A4  7i|  51  4t  2(|  3.77 

tiF  A  5v  M  H4;  A  5v  44  6  5;  'I 

2  5v  >a  1  7.4 _  9  ’  n  4;  III  4  17 _ ' 


OIL  CONDCNSCRS — DC  RATINGS 

3x1  mr<1  AfiFv  3  44  15  mM  2<Ra>v  M  45 

25  mM  Aianr  25  1  mM  i’aMor  I  #4 

5  inM  Air»t  .25  25  mM  2VRtv  I  14 

1  mM  Aiarv  2%  5  mM  2.VRtv  I  24 

2  mM  AiRtv  i«  2  mM  2VRr5  I  4a 

2x3  mM  AOihP  57  01  mM  Sivarv  I.A7 

4  mM  Aiatv  4?  (i5  mM  «iR«tv  I  14 

A  mM  AiMiv  47  1  inM  lOiaiv  I  34 

H  mM  AtMHr  I  44  25  mM  30ih»v  I  44 

10  mM  AiRFv  I  15  5  mM  1«mr»v  I  44 

3x  1  mM  liMHiv  .44  I  mM  AOixhr  2  14 

35  mM  lineiT  .24  2  mM  Soiarv  3  47 

5  mM  1I4HIV  .14  4  niM  riiRiov  4  45 

1  mM  KRRnr  .44  12  mt.l  VXRrv  4  45 

2  mM  lOiRiv  44  1  mM  SAiMW  2  34 

4  mM  1<RM»V  1  /4  25  niM  4<HHhr  I  4r 

a  niM  l<R«»v  I  44  5  mM  4«aR»v  2  44 

|0  mM  HRRiv  2  47  I  mM  44aRrv  2  74 

fO  mM  lOiRFv  J  24  2  mM  4«e«Fv  3  It 

5  mfd  l.VRiv  .77  3  mfd  eixMtv  4  45 

1  mM  I'Kiiv  47  .1  mM  .VaR»v  144 

2  mM  IVRtv  I  14  25  mM  .VRRiv  2  24 

4  mM  ISiMiT  I  4a  1  mM  .5iRRrv  2  4a 

21  mM  IV«>v  4  4a  1  mM  TiRRnr  144 

I  niM  2oiR»v  44  0|  niM  7-5iR»v  I  74 

26  mM  2(«Hiv  .44  irJ  mM  7  i<Rrv  I  74 

.5  mM  2»RM»v  47  0.1  mM  7VR»v  I  74 

1  mM  2<i*a>v  I  24  .05  mM  7VRN  I  74 

2  mM  2«aR>v  I  4a  1  mM  7.'i«R>v  I  74 

4  mM  JiHNrv  3  N4  2x  1  mM  7.5iR>v  4  44 

H  mM  2tRRiv  4  45  (r2  niM  U’tRR'v  4  4| 

HIGH  CAPACITY  CONDINSIRS 

2xi.‘rfio  mM  2.5v  33  47  1<R»  mM  5<»v  45 

2‘iOit  mid  3v  15  4<NR>  fuM  Ihv  I  45 

:WnR>  iiifd  25v  2  45  «•■««  mM  .Unr  3  25 

A.'rfi  mM  Miv  1  24  2i5o  mM  24>  2  25 

liMio  iriM  15v  44  luuiMi  mM  25v  4  57 

Jitit  mfd  36v  I  57 


FF.  512  \-0-512  5  w  427  ma 
FF:  3x5v  44  A5.  4v  44  25A 
FF,  3xA  3  (*T  44  3\.  A  3v  (T 
44  1  AA 

FF:  lOv  4a  a  5  5.  a  3v  IT 
ea  2  5A  A  .|v  ( '7  ge  1  H  5 
220  440  t>fl _ 


eut .  |1  *3 

. .  |l  75 

OiafT  ratloi  S  to  1  1  to  1  t  4t 


SILCNIUM  RCCTIFIfRS 
FULL  WAV!  BRIOGC  TVPC 
lAv  A<.  Output!  A-14.5V  IH: 

Max  IM  t  urrecit  Pric* 

1  3  32.54 

2  4  3  44 

A  4  4  45 

i  .t  O  6  45 

17  5  II  45 

2A  <1  17  45 

39  O  24.45 

•W  O  24  45 

A.S  O  35  45 


IQUIPMINT 


AO  42  5# 

Output:  A-IAAv  |M. 
<  urrTtit  Prlt  a 

A  37  R5 


lt«  4  >;  m>«lulai«<r 
lu  4  4  5  <v>«itmi  bi>v  H«  loaa 
IH*  If'ATl  mtrrpL..m*  aii.i*>.npr  L  I 
|t<  i:m24  (“eitrol  Uit  IL'2S 
HK  23  relsv  for  M«  UTt..* 

MK  22  rrla»  f-T  H«'H2K  * 

<  FI  .Naiy  unit  «  2<KI  K«  rry«ial 
t'Hoia/i*  \>>0arfr  trafi«l'.rm«^, 

|»ii  2A0  AOi'  n  Il'iv  1  *  A  «Mll 
iMiattMitor  ISf  IH*  in  2tH) 


■njr»*  IP  c«  il  <l<*iit»l»  «tuir 

Tlilrtv  IK  o.ii 

uH  ntrtfF  iHM  .oil  f«T  5K»'* 
wi  iiiHrr  1*5  filial  I-*!!!  tor  AIU  * 

'♦  1  M.5  niHw  V5*«t<in 

lt'».\  .lM]h*l  ntHrr  V5*w!.*n  J«»l 
2^.  4«.  12%  tibtatore 
t  nuit  bryakrr  IS  amp 
2  tr  Rev 

2<Nt  uatt  pnei-r  *upplt  kit.  «yriip;»<r 
4*M)  watt  Di.»liiiatl<>n  tf.>riii«-r  ■. 

liiOtb 

♦  hi' pul  sffirm«‘f  I  Tt’  pii  »'.««  oliii.-. 

II  a  u'  VM1 

watt  13  *>  otim  fUti*  '♦ai 
I»ri%«  'iiot  35  F;  .5  aa*- 
lliirti  tiiroac  for  etvw* 
llotarf  awii.-h  tlF;  3l%>aJ<*i.  3  d**  k  .%♦}*  T 
flare  rapa  rereinlr.  3>2  *'‘r.  r\ 

f  air  I  apo  orraniio,  ^*1^.5  hi  ;  r|. 

t  oupliiia..  rrrxmic  5**  t..  S* 

«  otipi  ni«  r.'iaitiir  to  K* 

«  'Mipltna*  ■namir  S*  r.>  5h' 

♦  'r%«ial  XN  krt  ■rranii'  2  pnmx  */  ;3* 


KFj*  (otimlaii 
I  L’I'.F:  frul  « 
KA13<M1  air 


for  handy  talktr 
r»v».nlrf  tiF.,  ii 


LVf7  or  10  rrr<|U*'ir  %  m«4#r  truMl  37.30 

MN2'‘l  •'onipa‘«%  rrrrOrf .  IPhhI  34.35 

511  |M  itvnamlr  •  hriyt  Btkr  .  .  .  Nm  4.36 

MT2H  rt,...im»r.g  rark  AUNS  .  .  New  .M 

fF'*4  httam- tor  S4  It'.n  .  .  .  .  1  IM 

fF‘1'5  tlhratoF  p>«rr  «iipplf  >>•-«  4  35 

11-“  5KN'  rrt-Hfrr  ..  Shw  7.35 

K  |H  altimrtrr,  Mimplrte  Nf-w  23.44 

TKIl  'ar(t.4i  inikr  .M 

T31K  A»ld  mlrropFionr  ra<1u»«>iMW  (rirl  14  45 
T1  2>  tutitnc  urn--  Hf3:i  .Nr«  1.74 


2UKI0 

THRCC  PHASf  FULL  WAVE 

Input  124v  5< 


SOCKETS 


Outpui 


PHONE  DIGBY  9-0347 


Maanal 

O'.l.'^al 
j*aN-t>  r«-. 

fur  tit 
M)f4lrx  f. 


Mtfairxlror  5T12:  5  54  WHf#  For  guootftir  ^kot 

Laranuc  fi^  MAA  *  M  PrkOf  tuRfOCt  to  clioo^o  witHowt  ootko 


nl  9  0  4 

.1  12  0  4 

C  urreot  raittun  cao  be  iDcreaaed  i  iu  2  h  tUiiOR  by  foo  eiroUag 


f.O.R.  N.Y  C.  Minimum  0rd«r  $10. 


30\  CMpoatt  Ra^uirtd 


ELECTRONICS  — Mofch,  1950 


I  In  «  r-‘  Amipa 

KI'V  rvttTMbtr.  -'•Tnp 

>  I.  .>!«»«  »n't  «rlriii'ilii  r< 
.(•p  -4  to  k*^p  A( 


*  ***  U  'iJ 

OICTOGRAfH  INTEII- 
COMMUNICATION  SETS 


httkM» 

tiM  M 


Stondord  Brond  BHEOSTATS 


BETARD  CHOKE  COILS 


HfAW  INOICATON  HfLftTNS  U.t 

•n-  . . .  '  '  'i  Btfj 

i  \  "IN  M  M  |M-  V  -•  I 

\|  ‘  M  >  \  I ...  .  \  t1 

SEIAVHV>0  RftlDiK  l^VNCHRO  TRAN%MI 
Tf  RA  \  •  *  |>  .  «  t4  t)  I*  i: 

AftiTIUHA  CHANf.l  OVER  SWITCH  ol'lfT  ». 


HI  AW  duty  air  COOLfO  RCAIATORA  2 


N>a<Ct  iao-.p 


TRAHs'miTTIR  AAO  RELAY  RACK  CABINET! 


MOTORS  <»sTTii 
\T  >\  t?.  I  %:  sj 


DILCO  constant 
SPUD  motor 


DIEHL  MOTORS 
N*.mallv  MOV  SO  tf.  i 


14  2i 


VDC  SERVO  MOTORS 

Whti«>  R4«t«rr.|  E.}(«'  i  u  4' 


siv)  rr  op  fiA^aifitf  h^t  rt.^  %«•«  i’A<r  iy 
1  DAVtN  SOUND  ATTENUATOMS 


SPIRIIV  A-S  VERTICAL  GYRO  UNIT 

r.  |l«4l  II'  V  !■«'  I  I  1  III'. 


N«w  Submarine  Sianol 
QBC-1  Underwoter  Sound  Equipment 

T»»#  CBM  SMAI  mewatac  Urtl  — 


399  405  ATLANTIC  AVENUE  Dept.  E-3  BOSTON  10.  MASSACHUSETTS  LIBERTY  2-7890 

JI4  Manh.  1*50  —  fLfCTION  ICS 


SEARCHLIGHT  SECTION 


.  t  .1 .1-  t:  2. 

EITCH  crystal  duplicator 


VltRATOR  POWER  SUPPLY  iPE  204A 


ySFmM  sa/^Ple/sB/?OAPCAsr 
Sl/PFB  SPfC/4lS//:/ 


Am«rttan 

"TRANSTATS" 

Velto^  Regulator 


transtat  voltage 

REGULATOR 

'  «<  ipw  Kll  11 


DICK  iNTRANCi  INSULATORS 

Beui  and  Elonp*  Type 


ovnamotor  generator 


SILICTOR  SWITCHES 


MINE  DITICTOR  SCR  43S 


NEW  SWITCH  INTERLOCKS 

IU5?  tl8A«  mSM 

AsOuas: 


SEARCHLIGHT  SECTION 


ELECTRONICRAFT 


INC. 

E  TUCKAHOE  7,  N.  Y 

TUCKAHOE  3-0044 


5  WAVERLY  PLACE 
PHONE:  1 


microwave  receivers 


MERCURY  CONTACT 
VACUUM  RELAYS 

Wl  Ttm  0  U»47f 

«  mrtruo  roMiAtt 

,  b«  oDii* 

’«Nt  m  hhkaI  iK-unimg*  oital  tutor 
H  r  |»  T  nwuwip  1  ruiiA.  7*4  aii<t 
(Hw'aiUij  «utT9%t  miU 
^4  •  «  .V  L  r»i»a«LM  4t  2SIA.  tip 
itu  lltr  I«iHV  hi%  at  M  t.^tatt<4k« 
•rr  I  w  f«tr  •  litjh  lu-tinc  • 

la'laa  •  m>riin<  a<i«i  ouMiNiiiba  tna 
•«  •  Hriat  anipl  D«r»  •  Vtl>raU*r 
lira  •  Nrno  Uo-ILMIMII*.  Mr  I 

ftaato  far  4  papa  4ala  ttoaaC 


Ll*»  I.  \ 

■*^TN 
TU«^  (na 
ampuArr 


MODEL  AN  APA  10 
PANORAMIC  ADAPTER 


THERMOSTATIC  TIME 
DELAY  RELAY 

-rll,  Itpr  in  V,.  «■  llMIrr 


n  Mi^HT  '..nta.-t» 
atma  mv  ;a  . 


TRANSFORMERS 

1.  S  KVA  Sfap^own 


crystal  DIOOI 


1MIII  IrnlitMu 


Rrovi4e«  4  Typ««  of  f raapntMtioA 
(1)  POAPfOlHIC  (3)  AmPOI 
i)^  Otcillpfroptoic  (4)  0«<ill<necopic 

•tN^  f«'r  «l(h  p>i>iit)*n^t  •' 

{  :  A\  tltll  ^l‘K  f  ■'M  K  'AT  cr 

Jtr;  with  I  I*  r-'-a-  ini.-  .•(  "nw, 

U  Si  (iiU*  '*  Mt-L*.  tul*.  t'.aiin 


FILAMENT 

TRANSFORMER 


Micr«-Wav€ 
Lavoie  Frcq.  Mttcr 
375  .•  72S  MCS 


For  fype  866  tubes 

It  lir.  «»|i»  Output  2^ 

>r  tapi**t.  •'  IV  anitM  lilairst 
-lam  sr«n-l>>ff  m»iilatre1  fi>r  tnih 


>1  .le-i  Ts  127  I  a  nuupa 
*1-  .aiuUKoi.  hattara  pi 


LINEAR  SAWTOOTH 

POTENTIOMETER 

No  KS  1S114 


PARABOLOIDS 


THYRATRON  POWER  TRANS. 

IU«1b»..n  I  X— .■>  I-HI  li  \.  1 


Pulse,  Input  Triqqer  Inverting 

IM  »»l' .  .,..1  $ 

PW-SE 

I’lvh  No  'll"  $t  2S 

BLOCKING.  OSC 

V^*  -’iT»ih.mu»  t  j  .2  f  •  .  i/rul  '  Wl 

_ M  95  •  I 


MOTOR  GENERATORS 


SYNCHRO 

GENERATORS 


AM  prices  indicoted  ore 
FOB  Tuckahoe,  New 
York  Skipments  vrill  be 
made  vio  Roilvoy  Ex¬ 
press  unless  other  in¬ 
structions  issued 


ILKTIONICS  — AUrek,  1*50 


SfARCHLIGHT  SECTION 


Tm 

til  cuftrant««<1 


SINGLE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


RECTIFIER  CAPACITORS 


CF-14 

aufw  MKi) 

I2VDC 

CV-14 

buuu  MKD 

12VDC 

2bM 

cr-1 

1(JU>  M3  L> 

14  V  DC 

.M 

CF-2 

JUUU  $1  *  i) 

14VDC 

1  M 

CF-20 

riUi  MKU 

I4VDC 

l.M 

CM 

imiO  MFD 

24VU«; 

CF-I 

2Xd5<JU  MKD 

24  V  DC' 

t.4S 

CK-4 

IMi  MKI) 

30  V  DC 

2.49 

CK4I 

4UJU  MVli 

30  V  DC 

126 

C'K-7 

iUiJU  MKI) 

34  V  DC 

126 

C'»-» 

lUO  MKI) 

SOVDC 

.M 

Cf-ll» 

AUO  aM  Y  U 

40  V  DC 

l.M 

CK-10 

iUUl  M  Y  D 

iOVDC 

126 

CK-21 

IJui)  MKI) 

IWVDC 

126 

CM 

iiiu  MMJ 

140  V  DC 

l.M 

cr-10 

50U  MKI) 

200 vih; 

126 

CF-12 

Uu  .MKI) 

34U\DC 

149 

lapul 

•  26V  Af' 

Typa 

h2-150 

Hi- ISO 
B2-3aiJ 

R2-aX6 

H2-S 

Hi  to 

Hi  Jki 

H;' 

HJ  441 

(urronl 

160  MA 

260  M  A 

300  MA 

3  AMP 

3  6  A.MP 

6  A.MP 

10  AMP 
ill  .AMP. 

30  AMP 

40  AMP 

Output 

A  26«VI>C 
Frtro 
f  .96 
1.26 

1  69 
195 

6.95 

9.96 

15.95 

27.96 
M.95 

44.96 

lapul 

Output 

6  IliVAC 

6  96«vik: 

lypM  t 

t'urroal 

Prtru 

Htv  i60 

360  XI A 

12.96 

liiv  6Ui> 

601)  M  A 

5.96 

iMV  760 

760  MA 

6.96 

B6-1XaS 

1  5  AMP 

16.95 

B«)-3X6 

3  6  AMP 

1195 

B«>-6 

5  AMP 

2195 

H<*  !0 

10  AMP 

66.95 

HA-  I.S 

15  A.MP 

6195 

RECTIFIER  TRANSFORMERS 

All  PrlmartM  ll»  VAC  M  M  CjrlM 
Tjmrt  iolU  Vair*  Mkpc 

XI1V12  l.'>  12  7  lU  l».»S 

lXK3<»-2  JO  i  f)  *.*• 

IXi'JlV-i  30  0 

■1XK3O-I0  30  I')  12  7.M 

1X1-30-14  30  1  )  2U  II.M 

l'Xr3ti-2')  30  20  30  17.M 

XtClO-ll  lover  II  10  $.»6 

All  TXK  TyiKm  urn  l  opp«i  w  >'2. 

34.  30  Volu  X  re  l>  I*  uppxl  to  doliroc 
10.  17.  m  Volu  (  ooUf-  l'»|)p—l _ 


WESTERN  ELECTRIC 
BLOWER 

SKSStll  —  Br.n.1 
N>w  —  H«Avy  Duly  \ 

Sirocco  type  blower  L 

onacifor  .tart  1  4« 


caDacItor  tia 
If  l>  1400  H 
VA'*  «0  rycl 


HTM  lUL^ 

•ycle.  nia 

r  r  M  Er.  '  f  2 

uiet  opera-  A  / 


tremely  qutet  opera-  .  A  / 

tion  Opening  tV". 

overall  aiae  7S*  Ion*  €•  dlam  Molatura 
and  fungua  realatant.  With  capacitor 
libpg  Wt  II  Iba  Wuantity  llmitoil  flS-M 


RECTIFIER  KIT  :s^612-10 

«  and  |«  I  IM'  at  10  Imp# 

Th  a  un't  will  delUer  unflMered  direct 
current  f.-r  opetalinn  of  rnotora.  dyna- 
m<»tor*  atileniildn  electroplating  battery 
^harg  ng  end  a'"  lar  e*}u'ptt)*nt 


tranaformer 
Input  11  *1/101 
ui/VAriO  BOepa 

Output  2  I  t4  SI  It/SI  VDT  at  I 
perea  unflliared 

For  wall  or  l>ench  mounting  O' 
iltman.  >’  i  i  1^*  high.  Shpa 


DIEHL  MOTOR 

Fan  duty,  bruahtega  In 


Mofch,  J950  — EL£CT«ONICS 


l*el'>w  iheir  ri.intnal  ranges 
-‘oinplei*-  wlO-  atheiiiat--  diagrama  an 
na!  ruv'titma.  ahtg  wl  .  11  iba  J^5  9 

Filter  Kits  For  2;612-10 

1  Sect  on  ctii'We  Input.  1B%  rIppJe  $»  « 

2  .>n  cb  -ke  input  S*V  ripple  l»  t 

D-C  PANEL  METERS 

Attra<t  *  rrigga.l  an-l  reag'-nab' 
priced  Moving  sane  a  den.i'd  type  witl 


Minimum  order  $3  00  No  C  O  0 '•  Add 
10\  for  fro^otd  Porcal  fo«t  and  Hond* 
linf  T«rm«  Net  10  dgyf  in  th#  protonca 
•t  opproved  crodtt 

Ail  pneet  subiect  to  cboa^o  witboMt  aotico 
Pric*%  gad  Oo/rvery  B  O  i  0«r  NTC  Worg. 
bouse  All  aiorcba^fso  lubfocf  to  prior  solo. 


DIEHL  BLOWER 


VACUUM  CAPACITORS 


DC  POWER 
SUPPLY 


iJmifod  quantity 


WESTINGHOUSE  AIRCRAFT  MOTOR 


Hrand  new— S4  VD<*  or 
A<*.  reverajble  on  both 
I  *0  H  I’  4400  RI  M  con- 
tinu"ua  dut>  lergih  of 
leada  IB*  Dimenalona 
.TH"  a  abaft  ‘a* 

diam  by  long 

I'rice 

Reveriing  awitch  with  ‘ 


lOISON  THIiMO  TIMf  OILAT  tILAV 
Heater  voltage  III  V  Norm  open  8PHT 
canla>ta.  1*  10  aec  delay  t ’ontact  rating 
111  V  SA  .  444  V.  SA  Site  1\*  t  IS* 
dIam  Standard  4  pmng  QQ..  — 

tuh«  b...  voc  eo. 


0PAD-CR££H 

••  COMPANY  * 

71  Warren  St. 

New  York  7.  N.  Y. 

Phone;  Blekman  3-7383-6 


OIL  CONDENSERS 


PILOT  LIGHT  ASSEMBLIES 


SILVER  CERAMIC  TRIMMERS 


Bulfottw  iXT13.  lutinp  vortout  povornmont 
•nd  commofcpol  turplut  ifomt.  Aa  now 
•vwAloOlo  upon  roquoat 


Sirocco  type,  dta 
place#  lOO  C.F  M 
111  VAC  «0  epa 
Moiature  and  fungua 
reaiatant.  Flange 
diameter  4*  Over¬ 
all  aite  Ttp*  1  m* 
Removed  from 


KLIXON  40  SECOND 
DELAY  SWITCH 


S£L£NtUM 

R£CTIFi£RS 

-  and - 

£L£CJR0HIC  C0MP0N£NTS 


THREE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 

<>»*•  ObiMI 

•  x»4Va(  •  jm'vim; 

Tf»»  <  ■nml 

lui  1  I  A.MI-  132  M 

<lll-i  2  2  AMI'  S2.M 

IHIS  4  4  4MI'  M  M 

!HU  <1  •-  AMI-  m.u 

31113-1(1  Id  AMI'  IM.M 

3III.3  '.V  I-.  .AMI'  IMM 

CENTER  TAPPED  RECTIFIERS 
SINGLE  PHASE  FULL  WAVE 

■>•■1  OatMl 

I•A*<'  •  f\|H 


RECTIFIER  CHOKES 

Tr**  N*.  Hi-  II.C.K»«.  Prlc* 

11V,A  02  4  24  U.U 

HV4A  02»  4  20  *.»* 

IIVIO  02  Id  30  l.»4 

IIYIOA  014  10  04  7.M 

11Y14  014  14  30  U.*» 

HY20A  007  20  02  1X»6 

'l  yO*  ".A  "  luo  rMuUito*  tiiiikm  Art  •paeibUy 
woWtl  to  <»rouiU  r»t.nr.ng  rolt*«» 

rogdUUoo 


ADDITIONAL  SELENIUM  RECTIFIER  TYPES  AND  GENERAL  INFORMATION  MAY  BE  FOUND  IN  OUR  CATALOG  No.  719 


•I 


ARROW  SALES,  Inc 


o*r«.  Cf 

im-M  S.  MkliifM  Avc.,  Cliicaf*  %,  IH. 

ntONfl  HArriMO  7.«*74 


Miscellaneous  SPECIALS 


n  4  \P\  4  »  Yrrilml 

l>  »7  7 

l»  i  4rs-4»P7  Awmbly 
t  7  4PS  i  IUrHTi^.ImIlf*|4>f 
4  7S  \P>>I§  Hr<vlvrr-loiltC4t4)r 
14  I  in?  A  H<^>rr  . 

^SB  7  H«opr 

ARB  Rf<rtT«*i.  2<ir)  R)  9000  KC 
AC  R  i22  rr»nMT#r  lOO  to  150  MC 
KC  im  KMvtvrr.  to  400  Kr 

AIS  i4  c:  <»r  Y  IWHv«r . 

R\  19  »  \  Kwiver  . 

r  M  .trr  5  Tr»n«nllt«-  . 

r  JK  APO  4  Trsnamltur  . 

T  14  APT  1  Tr4namttur  . 

BC.  457  TrAiwmttirr  M  Ift  fftir  mn- 
dltlnO  Ml  ttl^y  nORM*.  with 

Wkur  l«wi  tubfw  wtxl  Xtwi 
Be.  4Ait  1  rwnwnitttrr  m  14~ fwlr  fon* 
dttlon  •«  thry  fi«mr.  •iimr  with, 
•uiiir  t««B  tubm  anil  Xtwl 
R  HA  |lr4<riv«v  rtiMito  \rm  lub««  ai*«l 
•l(t«  eovrrw 

RT  7  APS  I  I  raiiMwiTiY . 

APS  I  l'<Hni4«4#  . 

Rl)  71  A  INW  HwltrhbiMU^i _ 

F  ».  t  »VI4  PhoiHW  . 

Bc:  547  InUnih-»op  Aupllfler 

I’?#  Tuo)(«  Mftrr 

AM  41  lndlf«V>r  AmpllVr  . 

SC.R  415  Mltk*  l)«-t4^t4>r. 

PK  157  l‘«  wef  Supply 

BC.  441  H<Mit  Counirr 

Be:  441  l4wi  ('.ondrMwr 

BC:  .144  Aouoiia  Tir  for  HC  375 

A  27  rhaitt^iiu  Auirnna 

APS  15  I  IIP  Aiiuana.  Pair  . 

Mauual  f»r  BC.  511  *  541  J  .  . 

Manual  U>r  SC.R  144 

PI.  K  kMtor . 

1-47  hiaa  Mrt<^ . 

RM  14  KemoC^  TrlrphiiDe  Contrul 

Bc:  441  Cobtml  Hot . 

B  C  4.14  RMHvef  with  R  A  41  li<s-tlflrr 

RTA  IH  TramcHver  . . 

TA  U14  rratamiitt^r  and  MP  144. 

Power  Pack  . 

SC:R  144  (  ompaaa  lMtaliatl»n 
R  5  ARN  7  C'ooipaaa  ItMtalUthiu 

MN  14  Ooenpaaa  Inatallatlon . 

i-l.  S  ImtallatUm  iR  44. BC.  751 
SC.R  544 


BC  604  TRANSMITTER 
FM  20  28  MC 


COMMAND  (SCR  274  N) 
EQUIPMENT 


IR  4wt 
IttMi* 

IH’-C'.  . 

Ill*  li** 

HC-457 
H<:-t:.i  .  .. 
H4»-4S9  inr  TJ: 
IP*-«f4  (or  Tl' 
A  K<  'S  Tranati)  : 


DYNAMOTORS 

1>M  :t  P'or  H<'*-S4I  with  Mount  and 

Killer .  Ni 

I’a 

1»Y-12  — P'or  AHT  U  leaa  Alter  and 

haae . S- 

|)M  14  1> 


BEAM  INDICATORS 


New  $4.95 
t.4A 

Ixdh  for  7.IMI 
New  S.4A 
S.45 

both  for  5.t5 
..  ra*d  t.45 


Tranamiti 


dayn  f«»r  above 


IwRtrmatloo 
and  prlcva^ 
ow  reuueaC 


SURPRISE  PACKAGE 

Aaa't  radio  part#  A  t2S  00  i 


'4101  INI 


MIKES— HEADSETS 


PP  12A  APS.3  RECTIFIER 
POWER  SUPPLY 

t»*  too  In  2400  CPS  Input  Vael  t.i 
many  VoHaKea  fnr  At'S  3  e«|iiipnient 
ia  f..nr  \  H105.  Three  .I'Ctl.  2x3.  AACT . 
V  U  IS'*.  A\  '•<  iT-' »  «'«indena»*f  a.  chnk*  - 
|•.lr^8  al*»n*»  worth  more  tA  os 


HERMETICALLY  SEALED 
CHOKES 


N.w 
•N.w 
.  New 
Uaed 


OUTPUT  TRANSFORMER 

Ml  5*il  uae.l  In  Soot!  Manufactured  Navy  re* 
••elver  Kiitly  iM.ite*!,  Prl  6000  ohma.  output 
a*-' •.ndary  4i»0  r»hina  «  T~!nv«rae  feedt>ai  h 
a«<->  r.  Ury  c  T  40  ohma  ac 


RECEIVER 

Eotily  Converted  for  Use  ib 
Citiient  Bond 

il  t'ontrolled  lAiea)  < 'a*  lllairr 
l’aaw--20  7  Me  I  K  a  Complete 
1  — i:SK7.  2— 12SN7.  1  :hI>7,  i 


lte‘ eiver  Tranainllt 
:«  i.»  27  8  M*'  Kil 
and  F'llament  .  . 


Ml  oa<t  A 

NEW  CATALOG  | 

,T  9S^  llatinir  many  aiirpMia  valuea  write  for  w 
5  >  -ir  I  RKK  t«»py  Tt»I*AT  J 


Vr.  97  IV 
rae.J 


CONDENSERS 


1  mfd  <0mO  VIh  ... 
.26  mfd  ir.O-Hi  VIS'.  . 
.OA02S  mfd  2S#09  \T> 
4  mfd.  l&OO  VIK'. 


ELICTtONICS  — Mofch,  1950 


TV 


»MGT 

7 

rf*r 
4%f»7r;T 
*^ri 
*%rM;T 
^S97 
^%4i7 
»m;7<«t 
44H7 
*«tH7<«T 
*%i7 
»«kJ7<.T 
4H|t7 
4%l  707 
fcHS7<;T 


liArr 

U^X7 

liSA4 

Iill47 

UHI* 

li<4 

wrM*i 

liH* 

iijft«;T 

UK* 

lajyiii 

ItiKTiiT 

IJM  7 

ii4r4 

ii4r7 

iiM.7 

II4M7 

I  J4J7 

liM701 

ii^i^Tor 
ii4i  ror 

li%N7<.T 

I1407I.T 

libllT 

liXl 

U44 

1447  un? 

I4H* 

I4HM 


USI  MJ9I 

Ul- 

ri  J  77  I 

441  M 

4aii  tt . 

»R  ft  M 

4Bi4.  El.> 

44  i  44 

4lliS  tl  - 

44  r  nn 

44  in  •  U 

4tJ7  U  7ft 

ftl>il  i4  »• 
ftJii  14  M 

ftJ14  14  i« 

41144. V  I  44 
M.JI  14  M 
4J4  ft  i4 

itTI  Sm 

!•¥  14 

I4R  7ft 

Hit  -21  lift 
i4<;  44 

HHift  ill 

FO-li  4  ift 
HH  M  ift 

nil  -14  71 

HH<47  4  4i 

IK  ft#  4ft 

VT-fti  M 

ftftft  S  fti 

HK*ft4  i  44 
HH  4ft  1441  14 
RK-7i  41 

HIC-71  41 

VH-7ft  4ft 

>R.7ft  14 

\ll-4ft  OBI  .ftl 
>  r-4« 

•HHl  14  4ft 

<  Iftftt  1  1ft 

IftftR  1  4ft 

Iftftlll  Ift  1ft 
HE  lftll>  I  4ft 
ftftPIftIK  141 
VRIftft 

04  1  71 

Wtlllft  I  11 
WE.Ilft.ft  I  47 
ftftK  lll.ft  I  47 
W|.  I14ft  1  ftft 
\r-ll7A  14ft 
VRIftft 

4>01  4ft 

Iftlft  44ft 

IftlB  411 

lft4ft  17  4ft 

ftftK-lftftH  1.7ft 
ftftllftftK  IftS 

<  E  lft4  I  Ift 

111  41 

Ht-llftA  .14 
lllA  I  4» 

ftftE-llll>  lift 
Wt.l4ft\  I  1ft 
WR.1444:  I  M 

Ht'lft7A  1.77 
HElft4A  4  11 
WR.17I\  4  7ft 

Wt-174H  l.•4 


4ftftIH 

471ft 

ftftJftX 

ftft4ftV 

ftftTftX 

ftl7 

ftlft 

ftll 

ftllft 

ftft4 

ft4l 

ft74B 

HV4lft 

4ll-Kt 

ftft  I  -ftrftft 

rftftH 

7ftft4. 

7ftftO 

7ftl  ft 

7ftlft 

7ftlB 

7ftlft 

7ft4ft 

7ftftft 

7ft7ft 

7ft7B 

Tftftft 

71ftft 

714  ft 

7l4ftV 

7lftft 

7iftn 

7I7A 

711ft 

711A  B 

714  ft 

714n 

71ft  ft 

714  ft 

7Mft 

711A 

ftft  I  747 


41V 

44  4/4 
•4> 

1171  71. r 

ll7S74iI 

ll7r70T 

117/1 

ii7/4i;r 

I  ft  144 

IM.I4M 


4ft6?(.  I 

4ftR7 

4ftft7 

4ftl7 

47  70 

414 

4(  ft  44. ft 
41  74. 

4ft  4 

4ft44; 

4ft4<.r 

4ftft4<.r 

4H7<. 

4X4 

4Xft«;T 

4ft44. 

4/74; 

4/vft4; 

7ft4  III 

7ft4 

7ft7 

7ftl>7 

7ft4;7 

7ft4 

7n4 

:h4 

74  4 

74.4 


7<i 

7ft  7 

7ftft7 

7>4 

7/4 

147 

llft4 

Ilft7 

llft44.1 

llAH70r 

I1AT4 

HAT? 

IIAI'4 


RCA  HIVOLTAGI 

transiormir 


PRt  ilftV  MCV  V  KVA 
AfC  Kl  .  244V  .  I  MA 
4tC  42  •  24RV  .  I.MA 
wr  M  LBA 
$1  I  SO  lACH 


ADJUST^ 

ABtl 

STUB 

tuning 


41  UK  44  1  0-17  1  11  44  I  O-lftS  I'  41 

41  llR  44  I  (;-ftA  I  47  I  C.-144  I'  I  74 

41-llSP  44|t  <;.4ft  I  .41  MX-147  V  Ift 

f«l|  tin*  9t  MN  A99r9v«4  CMil4l  C**R«ct4f«  la 

4Ur4  ft4fi4  «•  mtalrlM 


tS  7S  C4  .  L4ti  42  II 
Bran!  Nra 

Onilaal  CailMt 


SEARCHLIGHT  SECTION 


Msrtk,  1950  — ELECTION  ICS 


GUARANTEED 

BRAND 

NEW 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


STANDARD 
BRANDS 
•  ONLY 


11/4 

'  4A4 

4A7 
4444.1 
4ftB7  IMl 
4ft<  U»t 
4A4  7  I4ftl 


14 

I  14  4ft 
71  4ft/M;| 

•7 


WESTINGHOUSE  HYPERSIL 
TRANSFORMER 


KOLLSMAN  INSTRUMENT 

LOW  INERTIA  SERVO  MOTOR 


ftwll*  Ptiaa*  I  4ft  H—  Kh4a«  1  774  1 

Vulia  KNaav  1  44  N.t  »t  Pt.lv*  4 

I  Udvnt  Phaa*  t  lt4Mft  RPM  Hft# 

<  utrvNi  PHaM  1  44ft|  ft  ftftelAHt  <>«  4  ft 

ln^e  ftft  ail*  N.>  I  oaJ  i4ft#  RPM  l.ftft  ft  4 

laiPUt  ftft  ail*  ftialira  ft# 

1w«iaua  MallaJ  <»«  l«  44 

1afM«9  Rtaa  A  14ft4NPftl  No  1  ..a^l  ft4 

lamp  Hlaa  N  si«ll«^l  M 

Ra«afal»i  lint#  Va«o».la  4  1 


Wilt  Op«r«f«  S«t«tf4<t4r«lv  •!  40  Cvcl^t 

Or«B*Nat  Pfl«4  $14  SO  Oyr  f  ru*- — $0  22  •• 

*7*"  EACH-  Lott  of  10 

4111  ATKAH  NIGH  CUKNUlT  TRAHAIORMCR 

rcr-  M9*® 

Atl  0t%S 

Twmt  20\  C4»A  «  0i4t  4W49K4  C.  O  O 

mmimt  AH  prK4t  /Of  1$*  90f9Aomm. 


ASB  YAGI 
ANTENNA 


I  flfMIXT  .OTATtBlE  AKIttV  — 
4M  TO  M«  tic  $7.00 


COAXIAL  CONNECTORS 


RAYTHEON  SUB-MINIATURE 
PENTODE  OUTPUT  TUBES 


$11.80 

lntulat*4  for 
Voftogm  Ooublof  Uto 


Anlonnot  for  AN /APR-4  Rcceivcrt 

tr  ItA  tPT  rninlltiMl  tU7» 

AT.It  APR.t  I  .III.  to  3]<>0  Mr  I  tll.70 

GENERaT  ELECTRIC 
AMPLIDYNE  Motor-Generator 

I  ..n.utii  or  I!  r.  IHP  ii.tv  I  ph  All  <-r  ii  ha  14MI 
Iti'M  MfiUnuiNi^  (1'itv  motor  ettupl«Ni  to  <}  I.  mo<1ai 
'  ftMVKHll  Sr^ft'  IH  SA  0  .ftKftft  ItftO  Kl'M  Ampl 
ibtHP  RatlP'Rlr  r 

Brand  New  $97.50 
RADIATION  COUNTER  TUBES 

IB44  GAMMA  COUNTCK  tf.87 

AMPfKCX  7SN  4  7SMB  lia^i  A  4Uma>4> .  St  M 

Pull  Lina  of  Aotparfi  IU4:«t)nn  EttiUi'ert  la  Htoci 


GENCRAL  ELECTRIC 
EG12  TUBES 
»4  j» 


LECTRONIC  RESEARCH  LABORATORIES 

11021-33  CALLOWHILL  ST.  PHILA.  23,  PA. 

Tolephones  .  MARKET  7-6S90  and  6591 


SEARCHLIGHT  SECTION 


/- 


SINGLE 

POTENTIOMETERS 
TYPE  -r  AND  -JL  * 


riJY  r  . . 
UfilO  U. . 

rcjii  V  . 
toii  u. . 
van  V  .. 
U014  u. . 
rois  V. . 
ruis  V. . 
t’OiT'i: 
UOI9  U  . 
roiR  AU. 
U<il9BU.. 

r<n»  V 

roiSAU 

roiwr. 

UO»  V 

VdiOAV 

UCIJnBU 

t'oai  V 
uoaiAU.. 
U02IBU., 
U023  V . . 
rOWAlT. 
fOWBU . 

roas  V . . 

(i23AU  . 


"UHF"  COAXIAL  CABLE 
CONNECTORS 

•I  IT  U  IV  11  ISTN  U-ll 

I0>-  MOW 

N«  AN  Na.  OwnAtwn  t  M  W  tnm 

•Cl  l:<P  riJM  ntii  .3*  a  t* 

x3  iiM  rcirgr  .11  it  n 

s3-ins  r(!i;si;  a.uiaw  .i>  .ti  .11 

m  I.IPN  PUMA  Plus  M  a  M 

M-7T«  i  niuii;  Plug  .It  .u  .u 

lO-iR  au23»  K«Yt<ari«  .M  .a  a 

fS-IRTY  RacnAMlt  .H  M  M 

fD-IH  I'ntOAl’  Mini  .It  .10  a 

Kl  IMP  Hood  tt  .M  .a 

fa  ;u  iGi;7L'  Hood  .11  a  .a 

13-1  AC  .  Cop  and  rham  .11  .M  .M 

IRC  ('ap  and  rhaia  M  .M  .11 

n  IT  .M.«a  r  rooowtor  l  it  .M  .M 

kllAP  M.UVA  Amdr  adaiOr  M  M  .M 

M  tj  puiH  juortion  .a  .n  .11 

Kl  IP  PU74  Pmi  ikru  I  It  a  M 

K122SP  KilOll'  Toinploi  .71  M  .It 

KI-ZIR  (  (•1(131'  TwumnA  a  «  M 

HI  aAP  lUIIMi;  Tool  an(  adapt  M  a  Tt 

lATil  I'c.imc  Toiaiuortioo  I  a  111  la 

K3  »T  rCIIMU  Toia  T"  I.M  I.M  I.M 

vl  33P  PI.2T5  Torn  fnal  Ibru  I.M  I.M  I. a 

M  2SP  PUIAA  L’lr  (OLD  plot  I.M  1.71  I.U 

K1-2K  KirM6  L'ptwuimotA  PM  PM  1.11 

k3-}h  .M3«i  L>Hood  .a  .a  a 

Kit  AC  l.'ttC.APaial  ahain  It  H  .10 

K3-tAP  PU»  L'p  Tom  aiidi' adpi  tM  I  a  PU 

Kl  U  PUUO  L'lr  lorn  juartioo  P«  PM  1.11 


TYPE  'J  '  POTENTIOMETERS 


AT«iUhU>  in  tferwm  driver  niui  r«>fu* 
i«r  kluftii  )(icli:ag  nnd  fwia-locRiof 
t%tif>  tHiNhlnc* 

Whrfi  oril^ing  lorktnc  t)p»  tMuihIn4 
ItMkinc  Duu  Ar« 
>  atlahlf  at  S  OS  •>«.  h 
Htaa-jff  ahrflwr  rrffiiinr  nr  term- 
(ihaft  I*  rvwiulf**! 


POTENTIOMETERS 


GERMANIUM 

DIODES 


SnJCON  DIODES 

^  Onnltn 

■■■  Tff  lmc>  ••cN 
LfM  IS2I  i.orw>  f.M 
IN21R  s.fvm  I  M 
■  ■  iN2a  ID  .non  i  29 
KJ  iNiSR  10. non  I  M 
(XllNiSB  lo.oon  2M 


MICA  CAPACITORS 

Regular  and  Silvarad 

•  PocH?  RntoUr 
MMPI>  Mira 

kU.arad  <  aMcllp  RMular  KUaaram 

Mica  MMPII  iUca  Mica 

CaporHp  RnOwlar  AlHorod 

Mm91>  Mka  Mtea 

THE  FOLLOWING  VALUES  ARE  AVAILAiLE  IN 
S<^  TOLERANCES* 

OhiM  Ohms  Ohma  ohnui  Ohms  Macs  M«ca 


LIFE  EUCTROniC  SRLES 


GOLD  STREET 


HEUJ  VORK  7,  n.  V. 


91 


OIGBV  9-4154 


COAXIAL  CABLES 


BRAIfD  IfCWI  I  I 
IAN  APPROVED!  I  I 


HfUir  USoUnia  979  M 

R(Hir  rfiOoHiun  IM  M 

Horr  97  S  ohma  79  99 

ROMtr  .saoohma  99  99 

hdVU  SlOolUitf  119  99 

R^iftAU  Sin  ohma  129  99 

RGinr  S2  0o9ma  129  99 

RCltir  7S0ohroa  199  99 

ROUr  75  0  ohma  199  99 

ROiSr  750ohma  129  99 

ROlHf  52  0  ohma  499  99 

KOI<ir  52  0ohrM  199  99 

RQ^tl  52  0  ohma  499.99 

RWIT  MO  ohma  129  99 

Rn24U  USOohma  149  99 

k(l2Sr  4N0uhiMI  979  99 

R027(  49  0  ohma  199  99 

R<  I2VI  53  5  nhma  99  99 

R(i34r  7IOiibma  179  99 

Hfianr  53  5  4>hm9  499  99 

K(  ;3ttl  *  72  A  ithma  199  99 

97  5  ohma  979  99 

K<iS4t'  <VtOfihi&a  49  99 

KiiM.kr  5m  O  ohma  79  99 

ltCift7I’  MO  ohma  199  99 

K4I5AI7  53  5  ohma  99  99 

H<*50r  73  0  ohma  49  49 

R(M2r  93  0  ohma  99  99 

klH^Sr  OAnnohma  299  99 

R<i7ltl  03  0  ohma  179  99 

KK74I’  52  0ohn.a  299.99 

RC«79U  44  0  ohma  ll9  99 

i*r1r«9  bnartl  on  n  minimum  qUAAltlp  of 
S(Hi  (t  »f<  rut  labgllta  aUil  Si>%  to 
prior*  nbonu. 


BRAND  NEW!!  UG  TYPE  CONNECTORS  JAN  APPROVED! I 


AN  No.  Prh 

iTfiiSBr. . . 
^•(^27Al•... 
U<i2A.i:... 

U029  U  .  a  a 

UU39AU... 

UOMU.,  a 

1^033  U  . . . 
ir(2»  U... 
u<iB  tr... 
1*4134  r  .. 

l-4235Ar... 
UU39  U  .  a . 

t'<m  U  .  a  . 

r4i37AU.a. 

1*4167  U.  a  a 

I  U(«M  U.  a. 

!  t’GM  U.aa 
UOEAAC... 

I  tjO90  U  .  a 
I  uneoAU.aa 

t*09!  u.aa 

rcMiAU.aa 

U09J  u.aa 

i  UOAS  u.aa 

UOAS  u.aa 

UOi^  U.  a. 


UOM  U...  1.17 

IXiMO  17  .99 

UO90  U  I  99 

IT09I  V  1-29 

U091AU...  199 

U092  U  .  a  1.19 
U092AU  1.19 
UO«3  V  .  a  1.19 
uo9aAi;  1 49 

U094  r  .  a  I  19 

UCHMAU...  1-99 
COM  U  .  a  a  1.19 
I  UGMaU...  I.M 
UOM  U...  I.M 
UU99Ar...  1.49 

I  U097  U  9.99 
IKIM  U  a.  I.M 
UOIOU  U...  1.94 

UOIOI  U...  199 

I  UOI07  U...  J.M 
I  UOtUM  17...  I  79 
<  UOI09  U  .  1.79 

IU01I4U...  1.99 

,  UOtl9/U.  I.M 
1*0129. U  a.  .49 
!  U0191/U...  9  99 


IM  Mi/U 

I  AN  No.  Priro  m. 

'  1’4>I40  U  ..  1.19 

l*4ilSA  U...  .49 

U4il94  U  9  M 
r4)lM  1*  4.19 

170157  U  ..  4.19 

UO190  U  a  1.99 
UOI90AU..  I.M 
UOI97  U ...  9.99 

:  uoin  u  ..  .M 

UUI74  V.  19  99 
UOIM  U  .99 
,  UOIM  ...  .79 

U0197  U..  9.99 

'  uoaot  U...  I  M 
'  1  0209  U...  1  79 

1*0204  U.aa  1.29 
:  UO209  U...  1.91 

I  UOS09  U...  19.99 
U0212  U...  4  M 

U09U  U...  4.M 

U0219  U...  9.M 

I  U0219  U  .  9.79 

,  UCUir,^.  9.19 
17021AU...  9.M 

U0222  U...  M.99 
U02ai/U...  1.99 


Ni.  ’  AN  No.  PH 

19  .  f’0235  U... 
49  U02M  U.aa 
M  U0241  U.aa 
19.  U0242/U... 

«u<ua  u 

U0244  U... 
M  I  1*0245  U.  .. 
99 1  rolM  U... 
Ml  UO2S  U... 
99  .  U0254  U... 

99  uoImu... 

79 1  roaM  U... 
99  UO2i0  1;  a. 
M  1*0291  U... 
79  .  1*41292  U... 
29  U0299/U... 

91  rwi)  U  .. 
99  1I4J273U... 
M  10274  V... 
M  1*0279  U... 
M  1:0297  17  .. 
79  !  UO290  U... 

to  roivi  U  . 

!!  t’41»l9  17... 
^  t*4i333  17... 

••  U<i324  U... 

.99  .  U0352  U... 


ELECTRONICS  — AtorcB,  1950 


m 


SELSYNS 

IIS  V,  M  Ctc 

scriist 

IS*  #)•  «  IS* 

$7  «S  Ml' 


1  WATT--40C 


130. mio 


TUB!  SBfCIAL->N. 

%n  r*  1  tiKiJt 
.44  AHJ7 
.44  rtHN7<»T 
7^  flmj7  <;r 


Amtrtrsn  Tyf«  WS 

I' >r  Ihtfh  lUr*lft«»rB. 

I'KI  UiV..  r«  4^'  i  fvy 
*V  .  T  «4  11  Amp 
>•  K\  H  \t  M  Tr  t  i;  K\  W  I 


D  <  PX  i4lM  KS  ltl4J-*4  s«>( 

*  111  \  «•  C.yilr 

*  Vd|  I#-?#  Hrr«>n<]« 

*  i  •rtssntia  rr<7tUnt  time 
•l>rtott  return 

*  Mkrt»  h  (.oBint  t  IIA 

*  Hold*  tin  ksng  f 

I*  applied  lull.«  t  •wU 

OM  \ 


TOGGLE  SWITCHES 


0V?RUAS 

PACKiD 


X  JSI  T1 
’■.r%  Jo  \  I>  I 
.  •*  IsPCCIAL 

110  YS 


O  ISA 
BASIC 
MOVI 
12  Mo. 


CHOKf 


SOUND  rOWIRED  HANDSET 

Brontf  Now!  TS-10 


MITAL 
CASE 
MIBBOR 
SCALE  I 
LoH  of 
10-  $34 


Goor  Atiortmonf 


.  S4  50 

l<m  piree..  mniiv  «4»tnleM  «i«w| 


3AG 

Amp  14  ••  iirf 

t  4  ••  1<)I> 

S  4  ••  !(■> 

1  2  AO  liM> 

I  . _ 2  AO  HM> 


rusts 


METERS 


CARBON  RESISTOR  ASSORTMENT 

li.r  ..irt#.!,  m.iilslrd  . lOO  Mly  SI  IS 


DELAY  NETWORK— ALL  1400 *■ 

TIU  AppT'  i  1  2  ni  i'r>>  Ifl*.  SS« 

Till  \fpi  1  IrU  8S< 

T  ll-'.  »r  T  iM  A  *ti  »ap  Ml 


PULSE  TRANSFORMERS 

X  124  T2.  UTAH,  morknl  yJCJ  ui  i«Xmu,  atuni:  car  raxr 
IUMm  I  I  I,  h.prral)  <^'r«  ...  il  M 

0141)10  ‘u  K<’  to  4  Mi  IS*  dla  i  l'«*  huh.  IJii  to 
J.<  .M  Uima  .  ti  SO 

)S2>7l/t  tHNN*  10.  Ill  (  huotfo  Trkiia  a<4Ul*akfit  to  *«3''2 
...  $1.00 

(lt5<iA)l  \A  rnmalliiy  rtrrr.  HrflU  tfifirtal  •Indlru*  II.2S 
KS<MMQ.  Hal  o.  1.1  1.  1  1.  Pm*,  range  to  SJu  i'  I*  " 

|)  SO 

DI04I7).  \A  K  loKt'  to  J  M('  .  SOM 

MW  KVA  OC  K  24408.  '«>  .inui  palw  rnbi**  rooDiN'ttfNi . 
'  \  in  .  1*.S(HI  \  out  1 2  0  K  \  it  S  nuctoai*^  rui  • 

ti).7S 

000  KVA  8E  K3731..  i-iXMt  Volt  pk  ou'piU;  Itlfliar 
■fse  iiin-rii*»»i^.n>1  pulaeai  lfh  .  . tM  SO 


DIFFERENTIAL  . 

iisv.aoctc.  ^ 

.SC7B340  J|  ^MIMI 

JS'  Ou.  ■  S*,*  Not  D  A‘ 

$2  25  CO. 

t»n  t<''*24«'B  aa  daaprmer  t'an 
IT  .aOf.itr.t  MOtt  KI'M  M  in  10  BLlAUtm 

■  Ui  O  dsset  auppurNl 


TIME  DELAY  RELAY 


UKf  UIXIA  NBSliriCK 


ALLEN  SET  SCREWS 


^  Wfo^M4— BALL  BEARINGS— New 

Mtt  ll»  till  HiJih  Pr 

rntnlf  A4A4  1  IK*  I  r  S  J." 

S.l»  M  i  |A*  7  A«  M 

rofnir  A4A  1  r  1  I  5  10* 

N.l»  4MH  l»M  12*  It'**  I  ••• 

Pafnir  7A*a\a  I  97  04*  4  V  10*  ^  10* 

44n44«  0*  1*  1* 

aKkironoA  l  li  .t.-  «  i  7  i«* 

Safnir  MA  i  1  |0'  J  *.  IS  AT 

NEEDLE  BEARINGS 


HAVDON  TIMING  MOTORS 

H  r  M  ll'V  '  i'=-  T..'  »■  '  '• 


RANGE  UNIT 


PRECISION  CONTROLS 


JONES  BARRIER  STRIPS 


400  MA 

12  My  m  “ 
♦0  OMM  IP  .  I 

v‘  rc 

TIST 

$3  iS  ^ 
10  for  $34  00 


7T»fmtnalBaa#l»taTUPoin|^^^^^^ 

VERNIER  DIAL 

tSrom  8C  221) 

I>i.  «  |0«  in  Mil-.  Ii...k  »i 


POWER  RHEOSTATS 

STANDARD  RRANOS 
T  2$  WATT 

laoo.  ' 

«,  ISOO  M  !* 

SR  Loao  «i  1'  •  •• 

J5  so  WATT  , 

r.trll  *u 


I  no  /  m 

1000  4  *  m 

isoo  4,*  m 

ISO  VlATT 

A*  ’  H  H 


M  Arch  St.  Cor.  Croskey  Philo.  3,  Po.  Telephone  Rlttenhouse  6-4927 


Mofch.  1950— ELECTRONICS 


WW  PRECISION  RESISTORS.  IS  OR  BETTER 

I  WATT — 30< 


12S.UUU  100. •■Ml  47U,U«»  7UU.UA 

1  M««nlim— 1  Watt  — ASc;  S%— 40c 

100  •!«<•• — 10\  ott.  1,000  cue#*— 20\  off. 


FILAMENT  TRANSFORMER 


universal  JOINT 


Alu 


sor 


SEARCHLIGHT  SECTION 


^eUcutcc  S^icc<aII 


- CAPACITORS - 

ROSTADI  STAMR  micas  SIlVtR  MICA  •" 

.M»  MM.  MM.  MM»  writ  MM.  MM.  MM.  MM.  M.ll  M.lt 

'  "■«'  '*'.17  S7S« 


RG  8/U  52  OHM 

$50.00  per  1,000  feet 

OTHER  COAXIAL  CABLE 


COAXIAL  CABLE  CONNECTORS 


SEARCHLIGHT  SECTION 


hontin 


(Type  RI>>  demand  indicator!  for  flOU  volta  or 
let!.  Theac  2-wire  instrument!  are  a  "must"  for 
Klectncal  Contractors,  production  line!,  labs, 
colleire!,  electric  sub  stations.  Accurately  check 
transformer  loading,  load  distribution!  l*etermine 
proper  current  distribution!  .Meter  consumes 


shows  maximum  rejiistered  demand;  front  |>anel 
knob  xeros  pointers.  Weather-proof  aray  crackle- 
finish  metal  case  4's"  W,  5S*  H,  D  Tro- 
vision  for  wall  mountina.  Weiaht  I's  lbs.  Rraml 
NKW!  Individually  packed  m  nriamal  carton, 
with  complete  technical  data.  Only  12.49  each! 


THERMALLY  OPERATED  —  2  WIRE  —  20  AMP  RANGE  —  600  V  OR  LESS 

c-i-e - -  -  . . .  —  D-j  —inter  indi- 


A  ONCE-IN-A-LIFETIME  SURPLUS  SALE 


EXCLUSIVE!  AMPERE  DEMAND  INDICATOR 

Made  by  STEWART-WARNER,  ONLY  $2.49! 


SPECIAL  PRICE  IS  5-10  TIMES  LOWER  THAN  REPLACEMENT  COST! 


New!  Not  War  Surplus! 

Heavy  Duty  POWER  TRANSFORMERS 

St:E  THE  LIST  PRICE  OS  E  ICH! 

Brond  nrw  power  irinaformrr*  m  hitileahip  Rrjv 
rnamellfd  potted  met«l  eiw'v  with  porrrUm  hi|fh 
«olttRe  terminal*,  t  Ofi'*er>ali'el>  raled  —  will 
handle  murh  larf^er  than  Mated  rapariiie*.  Mount 
uprifKi  or  inverted.  Kvrelle’'!  fer  ham  riR,  ex¬ 
perimenter*,  hroadtaM  «tation«  Avadahie  in  two 
hoih  with  input  of  115/ l/M). 

AC  at  3S0  ma  (ir\<)  —  aiae 
ITriRYii  ^  Rk.  IJST  Prire  1150.  Ol  R  PRU  K  0>L\  i29.95 

e)  0-1 750  AC  at  550  ma  (K.Ls)  —  Mie  6>»x8a7»,’. 
rKi  37  nae.  LIST  Price  $100.  Ol  R  PRH  K  ONLY  818.95 
\OTF:  add  SOc  eo.  for  uoodrn  cratinf  of  ohinr  tranjformert. 


$48  PRICE  CUT  ON  RCA 
VOLTOHMYST!  NOW  $39.50 

_  WAS  S87.50 

A  I.IMITP;i>  gi  ANTITV  HKMAINS 
•fnweti«>«al  hetler>  •>|*rr»teil 
at  a  nriie  THAN  II LU  «.f  K<  A 


BUY  ONE  TUBE  of  our  roquior 
low  price  .  .  .  qet  ANOTHER 
FOR  ONLY  !c.  EXTRA! 


i»  i»i»  tube*  per  tjrpv  I'ennj-'olo 
KMIS  Marvh  24.  Ail  tubaa  hrani 
ttew,  atandard  make*  Tuba*  will  ho 
ehippe*il  by  Kailway  Kipreaa  u(il>.  friR 
)iiur  prsttoetiiyn  laane'  ied  for  rrserh  lO* 


IRAND  NEW!  MADE  IT  GENERAL  MOTORS! 


Hm  SURPLUS  SAU 
of  DllCO  mi  BLOWERS! 


ONLY 

81  t.AS  Ra.  Iota  of  1*9 
$13.95  lU.  ioia  of  10*49 
$12.75  to.  lolt  of  $0*99 


New  and  fn  nriftinal  ahippins  carton**  Wav,  way,  way  below 
reRular  rnre!  Built  by  Deleo  diiioion  of  General  Motor*. 
Million  household,  rommer*  lal  and  marine  u*e*'  photo  dark¬ 
room^.  eoolini!  imtr  tulie*.  furnare  draft  iKtmtinf.  machinery 
«uriion  unit,  humidifier*,  hair  dryers  kilrhen  ventilation,  etc 
No  l.ru*he*  to  rau*e  ratlio  inierferenr e.  yoiei,  rontinuou*  duly 
115  \  W)  ry*  le  [>e)co  shaded  pole  mf»tor  wiih  skewed  «quifrel- 
(iRe  ivpe  rotor.  Two  multi  hlaiie  s^uirrel-caRe  i>|>e  fan*  and 
pre«*ed-«teel  welded  2  piece  *nail  type  houMnR  Die  ravt  allov 
ra*e  and  Koumorv.  Operate*  at  2fl0U  rpm:  2750  fpm  velocity, 

120  rfm  free  volume  air  deliver*.  62  watt*  input  Bla<  k  lacquer 
hni*h.  UeiRht  11  lbs  Ovei  all  10  21/32*  by  5  27/32*  by 
6  7/.'l2*.  with  univer*Al  mounlinf  brackets  It's  the  blower-buy 
of  all  time ! 

MANUFACTURERS!  EXPORTERS! 

Writ*  for  discount  on  lots  oxcooding  100  biowors 


.c  TRVNIMIKMKK  -  IIVVXC  SO  rr.  Hrr  »V  .1  I  A.  Ord.r  R 

waQ^w  Porh  TAe 

2-(:an(;  .sn.K<  Tim  swiTt  H  —  spyTiNm.  2t»iiT 
21e  . 

ROnv  OIL  f’ONhS.N.SF.M  —  2  ■  A  mtd.  reel.  Tobe 

.  3 


HURRY! 

EVEREADY  *00  AMP  H 
STORAGE  RATTERV 
REG.  SY.50,  ONLY  Sl.YS 

T.ISnO  Airr.ll".  I  2A 
MslU  al  non  amp-hour  eaparilj  at 
mavimom  drain  Prrfart  fnr  telephona. 
rAiiriiad.  induatrial  ami  4>lh«r  applica- 

imptyrtamv  |i.«a«-lii*  eaoad  .Sh'p(>e«t 
dry  10'  K  %  •*a'.  BKANtr 

NKW,  imlividually  parkpd  tFfder  No 
K-T.IIA  Owly  St  ••  oaeM  a  «•* 

ss.so 


REDUCED! 

*S0  MFD  AT  to  YDC  ^ 

RECTIFIER  CONDENSER 
REG.  S4.S0.  ONLY  S1.7S  N 

Meal  f«ir  heavy  d-ity  low-vollARe 
auppitev*  (  l>  type  la«*limt 

it*  ytillar  termnal*.  ba»»  mounted 
throng!;  angle  hroskaia  0  x  H  i  -T". 
t  nuMeil*  Order  No  K-TT9  Only  St.7S. 

ORDERS  FILLED  PROMFTLY 
TBMl  •  fluA  ar  ML  dmmil.  kalaMo  C.OR. 


I52-Faq£ 

1950  CATALOG 


ELECTRONICS  — Morch,  1950 


SEARCHLIGHT  SECTION 


ELDICO  OF  NEW  YORK,  INC 


44-31  DOUGIASTON  PKWAY.,  DOUGLASTON,  LI.,  N.Y.,  U.S.A.  (able  Address.  EIDKOINC 

BAYS/OE  9-8686 


Kni{ineerinf(->lland  Kelerted— l■overnment  Surplus 

EVERY  ITEM  PERSONAUY  SELECTED  BY  OUR  ENGINEERS  P| 

Uncoodltioaallr  «uaranl*«d.  J  1 

VOLTAGE  REGULATOR  1; 


UHE  B  microwave 
EQUIRMENT 
ERECrUENCY  METERS 

f  MM  *•  Mflll  - McK 

liM  ...  M.  1  ...tf  T.m  I 
evftlAal  S  •»  Iwliig  Ub»«1  by  4  a 


«  Mh  M>in4  IV)  lb  Miar  i4\ 

i<>tll  UiuMfMi  <<aAijiit)  SI7  M 

STIPOOWN  TRANSFORMIRS 

449  I*  229  !•  lit  S  KVA  4  0^1 


4  1  Mr  2  u|*  or  rV-on.  44)  t*|^ 

Mtir  lilw  \A right  St',  Hm  >•»>  bibs 

*"*’i?sde 

44w  to  229  to  lit. 2  KVA  H4n»«>  • 

f|  4t>.  ■  •>>  V  S  k\A  KiBr  ISSiU 

1“  V4  r.ilM  4ini4  *.  unite  M-  SUM 

BROADCAST  MODULATION 
TRANSFORMER 

RCA  AJJ'A,  t»  M>,  AD'Ai.  «•  UM.t  in 


MULTI  CONDUCTOR 
CABLI 

MIILION  rifT  AVAILAtLI 

t  CONOUCTOK  Sf*  Rtf  itlMtV  2 
Tinil  )o.  hr'  muAht  S'  <«  y  Krwl 
Ut.BtiM  M  Y1  i()4)  ft  .14  ft. 

It  COKOUCTOR  9t»  HnlMl.  l*Uen< 
*ir.ft  NM'fer'  S'  t*it  Newl  rewU 

IWl  IroiB'he  Ot  ft  too  ft  .10  ft 
2t  COKOUCTOR  «t0  •trots.lrtl  IHoa 

ilr  ethyl  )orltht  (Ito  HrrI  l«n^b< 
2t  ft  1041  ft  24/tt 
4  CONDUCTOR  Sji<h  rtifMl  *%*  d  • 
lOMjhip  puutr  In*  llea»y  |»uty  l*io»e> 
4  ahic  S.irrmirty  flrDhi#  |  Vk*  |>ta 
lirwl  botf^lu  .%|iproaliuBlrly  t*4t 
M  It 

)  CONDUCTOR  tiA  NhirM  io- b<- 


CRYSTAL  DIODES 

l\fi  in  INS. A  tl  21  INtt  flit 


tthllr  (bf>«  lo«t  4)nU  142  St 

POWER  TRANSFORMER 

44t  or  220  t  obOM  Filomtht  Ironetoriiior 


BAND  PASS  FILTER 

1000  cot 


fllOMont  Trooolornirr  StM)  33t)  24" 
Nr  .41  to  \  0  41  2  T  Atw  \4«iaor.1 


FILTER  CHOKES 


POWER 

TRANSFORMERS 

IISV  A  C  00  (ycl«<  Pfmory 


t  CONOUCTOR  (10  Shlri.t  J. 

.M  n 


OIL  CAPACITORS 


SCOPE  t  TELEVISION 
TRANSFORMERS 

IIS  VolH  A.C  Piimory 


FILAMENT  TRANSFORMERS 

IISV  AC.  40  cycln  Rrloiory 

.=  1  1*  •  ••  lu  Ami,.  1  *1 


RELAYS  CONTACTORS 


17  M 
|l  tt 


<VlJ  SS(4i#V 
44U  iSii4)«4 
4410  2SiV)B4 


J92 


March.  1950— ELECTRONICS 


SEARCHLIGHT  SECTION 


lilt} 

mrt  W  *11  r* 
tU  M 
Btt.  Imm  rwt«*nr 

MM 


0  TO  <}  K  AO  V>.  ^  M  K 

AoiiH  <1  lOtl  A 

IW'linf  «iair  by  i( 

0  3«  T'lplftt  jr.  .T  K  M 

0  «4J  ll<i  Hurl  .^2Xi  .  r  K  li  W  T 
e  IM)  <>  K  AO  22  r  H  K.  &  Aaip  n 


H  424  :*  it  II 

JO  TrJUrtt  bit:  A,  r  8  H  W 


S^ICIAL  MITERS 

ftCNMTROC  RELAY.  •  M 

t!ipr  i.  MlBftlr  Air4  <«iota't  «  tA  lit 
«ott  A  4  rl  mhI  laWi  u» 

••pr  »■  fi<  pi>ia!  Ilu  two  -mo  for 

t  lairx.  ihr  .  tbor  fnr  r^»dui<  iwlator  piMUluii. 
!’•«'»(  i>h  «Sr«  cMiiu  «olur  UMl  ba*  a 

■ap^io  «4  '•  Ha>u  at  lit  v.>lt4 
Ij^  IVt  r  tM  M  ^  ur  1  oNL>  127  M 
f  RCQUENCV  METER.  iItT  St  K  |»>ial  Kantff  ctwora 
*  ••  t  pr  M4  11  ^'abm  tthra'iaa  rwtl  t)pr.  11 
rr^tt.  •«»  ISO  »<»H  .  |irrat  >«.  2»^*  rvuA«l  fluab 

t;  M 

FREQUERCV  METER  JltT  w  V.  l»ual  Kan«e  nnrra 
Tm4wanf*>  raitav*  friMa  48  ^2  rtrSra  aA<l  SN  42  rir«'U« 
iKiai  at^uM«t.  \|br«tia«  r«^l  ()Im>  ll'i  n>li.  S'**  r<t 
Rjah  HM^ai  ra-4>  U-M 

DECIBEL  METER.  >LMt«<n  jul  txpa  41.  tumua  19  to 
piua  «  nit  ;S'  nl  fl  t»ak^  .a*r.  «  MW  tM  otuit* 

If  fh  «pi^l  ixpr.  aitb.  j  4>ii«>r-Bai  airo  wouml 
muttlplifr*  t<»  ftrrtiil  ra/)<v  tH.lt 

AIRCRAFT  METERS 

All  airrraft  mnrr*  h»ti*l  art  2S*  type  with  black 
M-ale*  unl^a  BoiM  ••'t*enat'«e 

t  M  V  .1  WfMttnah  AX  MM 

0  39  Amp  re.  \\f>Mtn<b«>.fr  AX  (  8N  <'  M>  IS  ot 
0  2  441  Aiup^re  VAnttiaaboUAr  SX  SS  TL  ett  *huat 

It  M 

t  .1119  Ampere  tA  .•^•inate  a«e  K  I  SS*  t?  M 

39  \>>lt  t>i  Aiitp  t>  K  yX  eit  *bu&t.  AN  4'<ifUI 

St  Volt  120  .Amp  4*«mrral  Sriertno  W  nt  4huiit.  AN 
4’mui  t»i»  ISM 

at  Vot«  24«t  Alup  AAe*rirmh.Mi^  AX  33  1A  rat  *hunt 

_ 17  M 

A.C.  VOLTMETERS 

t  13  UK  AO  22.  r  R  H  bl  •  MfU'ltOlS.At'V V 

IS  it 

0  40  w  II  NA  33.  r  II  11  bl  ar.  «'al  f.»r  90  .  >  to 

IS  ftl 

9  40  lA  H  N  A  33.  r  H  H  4**0  cr'lrm  |3  M 

0  We.»ui,  r  ll  M  rm«  mi  l  12  93 

O  l.^O  lAo«t«.o  '.r.  2*  H  H.  MK24W]%OAi\\  MM 

0  I..0  t.  h  AO  2‘ .  '*  S  It  33  M 

0  I'/O  Triplett  Ul  Jt'.  r  H  It  M  M 

0  IMl  Triplett  l.:i  Jl*.  3*  11  II  W  rtwiator  (or  30)>  toltA 
13  M 

9  300  TMplett  2:2  4  r  K  M  IttO 


D  C.  VOLTMETERS 

#•3  W  M.  NX  U.  r  R  H  |H9  I  * 

t-lt  tmm  |Ar43H  r  M  M  IIM  r  . 

t-M  Dolur  .Mawu  219.  r  H  H 

t-M  b«Mi  tAl*39:.  3*  H  H.  199  r  « 

t»lM  W— 4aa  1H|.  r  R  H  mrf  ia»d  >  » 

DC  KILOVOLTMETERS 

t-l.l  «  H  NX  M.  J*  K  It  VI  fit  rouacor 


MINIATURE  MILLIAMMETIRS 

•UtOVA  WATCH  CD.,  txpo  O  I.  I  M  M  A  Mt 
M  \  aMffrMiM.  1  \*  *M.taro  Rm.«A  babel  l«  eaaa. 
1  7  It*  barro4  iliametot,  I  3  19*  ««otaU  Aeptb  be 
h.ad  ftanae  M  M 

ROLLER-SMITH,  Ty^  G-1 

l  2^  AlA  .  .•4N»  14  A  BMivraaotti.  1  \*  Mtjwa.w  Rtiah 
lUholtto  «*a^  IS*  Harrrl  iHamrtrr.  I  S*  otorall 

m  MM 

TERMINAL  lOAROS 

Harrior  t>po.  •  pa.r«.  It  rtmaortitwi*.  l•e<|ofal  ClMCfrtc 
«  14  kUtlMI  2  4S*  L  t  r  VA  t  1\*  II  Mlaimiim 
ortlar  19  pioro*  W  I  ft 


A.C.  AMMETERS 


R.F.  AMMETERS 

•  .VM)  M  A  H  3  AAV^tim  42.''.  3*  R  H  V 

I  I  41  >.  |>AA  41  r  II  It  bl  ar 

I  1  U  I.  lMi  14.  r*  It  It 

I  \Ae.l.4t  42'  ■*  It  It 

)  I  A  AAe*fun  42*<  r  K  II 
I  2  .Simp.-«n  l.T*..  r  It  It 

I  2  '•  't'lnp.Mn  *  .*  U  H  . 

I  2  •  Weetmi  42  ..  *  H  11 

I  3  AAe^.rfi  .hT.  r  K  It  bl  AT 

•  3  AAe.t.m  42’.,  .t*  H  It  AA  K«  rwuple 


D  C.  MICROAMMETERS 

t.iOO  WoaUn  '>4  r  K  .11.  Hi  S<  ral  MM  Volt*  A 
•  M  A  MM 

t  ?00.  W  H  S\  .  ..  1*  K  It  MIU  AAIUOInT  A  It  M 


0-300.  OeJur  Am»ra  210.  r  R  H  MOO 

D.C.  MILLIAMMETERS 

0-1  G  E  iHt  41.  r  It  H  ar  ral  t  M  M  A  .  M  M 
0-1  W  H  NX  :*  It  ll  Mil  l^AAmUlN  MA  ..  |7.M 

0-2  W  H  NX  Vi.  :*  R  II  AIH'..*.H»»2IH'MA  13  30 

0-S  Wtfttiflfboate  HX  .33.  r  M  It  re«l  mark  for  3 
Vr>tt4  tSM 

3  0-3  Wwtarn  Clartrtc  t*  K  it.  omcentrtr  atyl#  M  00 

0  13  Bnuftafi  24.  .1*  R  |i  MR2‘AA>ti*.lN  klA  M  f 3 

•  ■20  W  H.  NX  .  .  t*  R  It  MIU.VNiSOlH  MA  M  93 

0-30  G  E  iHi  41.  *>*  It  It  .  M  00 

A  M  G  C.  IHI  41.  *  K  It  .  33  73 

O-IM  Grawi  *.0*.  r  li  H  M  OO 

0.200  Grata  UW  Ml.  r  H  H  MKS'.VA'liMtlH  MA  33.00 
0.200  G  E  \m'.  41.  1*  R  II  M  M 

••200  Maipaaa  24.  3*  K  H  MK.1'.W200Im'M  A  M  9t 

MO  0  )00  Gf  IH>  40.  r  K  R.  nnc  mtd  ix  b 

4arme>1  eaae  33  00 

•  ■300  W  M  NX  31.  r  R  H . 33.99 

•  300  OaJMr  212.  :*  M  H  M  M 

PORTABLE  TACHOMETERS 

t*20-000  8811  Hanfe  Saefer  #43  A  t  t'hmwnmairV 
txpe  t24.M 

300  1200.  1000  4000.  3000-12000  BPM.  Sanaa  Mo 
lorola  I'rt  .  Multtpu  llan«e.  i'ootiaunita  Indb'at 
inc  324  M 

MO  I300.  lOOO-SOOO.  3000-l300>  OHM.  Jnnea  Mo 
torola  ('o  .  Mult  .pit  Harm*.  (*4MitUittoua  Imltraf 
a«  123  M 

CURRCHT  TRAHOrORMCB.  Wotraa  441  4  5  Amp 
8e«-uBdarT  iMmarx  30/lM -Sop  SbO/lOtM* 
Ampa  .  13  V  A  I  apatltt 

Um  rrir.  IM  M  Vnur  Co.!  Onli  US  M 


INSULATORS 

32.100  iflaied.  Whitt.  2  rrmta.  Mi*  L  t  1\*  baoe 
iltaateler  with  a«Utl.  F44«aal  A'nrpa  9  MS394 
S.94M  Marne  a*  abartw  ra«-rwt  br<mn 
31. Hot  Mtaml  stff  Upe.  2*  hmo.  glaaed  wttb  atg 


I  ipiriiail  ttpe  mw 

LOT  8IIICE  tOOO.09 


INSULATORS 

.190  (44an>l  .iff  triM*.  Naty  atork  *  4'H<4  tU7«|l. 
*Ker  all  beigbi  3*.  Naaa  baat  and  rap,  br««wn 
giataii  piMi'wlain.  i<anm  wtih  har<l«arti  In 
•llildually  <mn<mtd.  LOT  PBICf  MOO.Ot 


STRIP  HEATERS 


Wtifoii  433 

PORTABLE  A.C.  VOLTMETER  , 

KU>:«St  KN4  1  HANUkl  23  ta  244)9  ri4  L»IM  t  IM  } 
VoRa.  We««<ia  4.11.  Ai-ruracy  wlthltt  S  1^  on  | 
A  r  rnan  2.3  in  |04h)  4Nrlr*  and  within  up  to  , 

2400  I'yriaw  Knife  e<lgt  pi>liiter.  band  railbraled 
miiror  wale,  ahielde.i  iron  *ane  nMoement.  ' 

Hr*iHiam'«  approEiinaieh  2'*n0  (Htm-  Hiale  lenfth  ' 
4  94*.  m  ‘  aiw  '•*  1  t*  I  3*9*  Similar  ta  llluttratliwi  i 
Vanr  Caat  IHly  333.00 

SOCKET  SELECTOR  SET 
WESTON  664  TYPE  1C  , 

iHwtgned  (or  purpisae  of  taking  rea>1inga  of  rur 
rent*.  *uliage«  aad  reeutam'e  and  iKbtr  tlartrlial 
mea»urementa  in  a  ta>n)um  tube  rirtniU  It  caa  be  I 
uw^l  with  tiianr  Wraiem  AnaUgrr*  or  other  nmke  J 
multlrangr  odt  i4im  mliliamraeter*  To  teat  a  tube 
nrru.t  'he  tulie  la  pf-tggesl  inm  tba  appn'prtate  ' 
adapter  and  Ihe  te*t  plsig  tti«ettei|  in  tlte  liil«e  «M'ke*  : 
Tliix  hnna-  ail  nirrert**  and  toltagrw  mit  through  , 


a  4’«ihnMtii>n*  ami 

id  teat  blork 

Ytnr  Caat  M  M 


COMBINATION  OFFER 

130  VOLT  A  C  MlTm  |  30  AMP  A  C.  METER 
TnpUH  331.jp,  Vi**  TripMM  Sll-iP,  SVi*' 
Rd  flw9h  CM#  I  Rd  flMtll  CM# 

_ Bolh  wicldfs  for  S7.9S  ! 

CURRENT  fNANbfORMER.  Wtataa  4ni  4  '  Amp, 
Mes-imdafT  ITimafe  3*1  imi  imi  i'.o  '.on/imKi  , 
Amp«  I  *■  A  At  aEia'Ity  t 

Llat  Prira  390  00  Vaar  Caat  Oalp  313  00 

POTENTIAL  TRANAFORMCR.\Afwt««  <11  rotecifal 
fatln  •#  l.**n*i  A  .'.4»  to  IVi  1'.  VA  4'a|<a-ity  I 

Hat  Pnea  3247  M  Vaar  Caat  Paly  390  M 

GASOLINE  HEATER— MOTOROLA  1 

MODEL  GN-3-34  j 

Ad  in'emaJ  mtubuatiuo  ttpe  tieater  whhii  will  I 
;  gi»e  t3.nuH  It  T  I  -4  heat  per  b«ur  Hlenliy  tul'ed  I 
f»r  uat  with  eguipaetii,  farma.  bi<aU.  bundalnwa.  1 
I  rablBa.  traliera.  work  aheda,  ilarkrstMA.  moMla  ’ 

I  wiuipinttit.  tranamitter  a^atHin*.  e<r  .  aB«1  any  placa  I 
I  where  a  quirk  heat  la  r^iutred  in  toltima.  I 

Very  erunnnitral  in  •rperatmai  tank  holda  oat  ‘ 

,  gnlPw)  of  gaAidine  whleh  la  auflrient  for  0  hnura 
itpe*a’io9  I  «ea  an*  grmW  g»M»line 

Thi*  unit  la  deeigned  primarily  (nr  airrrmft  ta- 
I  arailaiion.  24  «olta  de  .  but  It  ran  be  readily 
4«lapre*)  for  a  113  or  21#  anlt  90  r^rle  power  tup 
1  ply  by  UMe  of  a  tfahaformer  amt  rertiflrr  Mmi^ 

'  r  rrutt  d-agram  f<»r  a>lap*loai  ta  113  or  tM  mha 
’  to  cyele  uae  Mipgiited  with  earfi  #ntt  Can  be  uaed 
(«  12  erth  farm  or  boat  aTatftm*  a«  la  without  tbt  : 
{  iBMtallatiaai  of  a<3(11tiucial  tranaforrwere.  ete  Power  j 
i*maufnpti.4i  apprrsftmatety  73  ta  In#  wai'a 

ApprrrtlBiately  If*  long  1  9^*  hlph  t  9*9*  wide  ' 
('omplete  with  teehniral  manual  and  paru  liw  > 
I  Mail*  by  (Salrm  rMrstirnlai  Mfg  To 
I  Yawr  C«M  Ontf  t22.M  I 


PORTABLE  TACHOMETER 

Mwltlol#  Roia^  CwNfinwotfa  Ita^katiw^ 

Thi*  unit  I*  of  'he  refitrlfugal  merhaniral  type  an-l 
U  rlrwigned  to  •b.oa  INHTANTANMM  HLY  and  <N»N 
TINI  iM'Sl.Y  the  opeed  (w  change  >N  *pe«d  Of  any 
rexidtltig  diaft  Lf  *utia«'e  No  alnp  watch  or  o*her 

•  Ttirea  raa^  la  R  P  M  and  tbrea  In  F  P  II  lew 
Ranpt  300-1.200  (Each  divlaten  apuala  10  R  P  M  > 
Medium  Rnnfe  1.000-4. 000  (Eaah  dMat#a  eduals 

10  R  PM  ) 

High  Range  3.000-12.000  tlach  dlvt«4#n  e#«gU 
100  R  P  M  ) 

•  Large  egen  dial  4*  diameter 

a  Ruggedly  cantfrueted  ter  heavy  dirty  aervice. 
a  Ball  bearing  end  atileaa  feaarlnge— reguire  ne 
lubricwtlen  whaMeeaar 

•  Readily  pertabte—Flta  negtiy  Inte  hand. 

e  Geair  ahift  fer  aelerting  lew.  med  ,  high  rangea 
Made  hy  Jenea  Meterela.  btamtwrd.  Cennevtlcut 
Cornea  eemglete  In  Mae  velvet  lined  earrylag  raae 
7'e*  L  I  4*H  ■  3'W  Yawr  eeef  124. M 

PORTABLE  (CHRONOMETRIO 
TACHOMETER 

J««f#r  WolcH  C#.  Medal  2t43A-4 

•  4  an  be  U«e'l  f»r  ^leeaia  Up  tf>  29.99(4  K  I*  VI 

a  (  an  be  uae<l  for  lineal  apeetl  meeaurementa  to 
in  otNi  PPM 

a  Ideallv  auilesl  for  teettng  the  api^ta  nf  aKMor*. 
partHuilarty  «d  frac^bioal  horae  power,  penerator* 
turbine*,  rmirifugal*.  fan*,  ete 
a  Very  amall  Torque  retiuirea  prgrtically  he  power 
to  drive 

a  ('Be>)uaU«<d  Reailabiitty  2*  (rpan  faie  illal  earh 
dlrlKiiiw  («  large  dial  wjuala  19  R  P  M  :  earh 
dtvikioB  Oh  amall  dial  Niuala  1.000  R  P  M 
a  Urealewr  Arvnirarv  mnHa  Naw  apecIftratloM 
guaranteed  to  be  within  %  of  143. 

•  fcewulte  of  teat  reeding  n  mala  nm  dial  ttMlI  hert 
tewt  taken 

a  Pu4i  button  (or  autnmatie  rewHiiag 
e  romplfia  wlib  the  fniiuwlng  areeaaoriea 
I  lAfge  fBsinted  rubber  Up 
I  Imrge  bolkm  rubber  tip 
1  41*  nriaMhferenre  Wheel  tip 

1  irperating  inatrurUnna 
I  Tem^rature  ('<irrecrir#i  chart 
encnbtnaUuh  of  the  aluive  featuma  will  rtte 
arrurateiy.  within  a  few  aarsinda.  by  dirert  rending, 
the  R  P  M  of  ahafta  or  the  Iment  gpeeia  af  gnTfarea 
withnait  any  arre— nrtea  or  liound  *4  any  feted  Barb 
unit  mme*  rvMplere  in  a  red  velvet  lined  earrrlnd 
nnae  3*t3S*>l^*  Sh  Ud  IM<w  ITtH 

Tuur  ('em  . ..tSA.M 


all  rrKM»*  ARP  ItRAM)  NJIW  S!'RI*LI  8  OI  AB- 
ANTPK14  1'NLF:.s8  SPKi'irinr  4iTlliltW'18r.  All 
material*  at>!ppr«1  from  Work  aame  day  aa  «>r<ler  re- 
rwire«i.  «ub-4*^  to  prior  vale  (Wden  arrepted  from 
*a<ed  crmremv  puMhr  lB4tilut:»fu  and  agrnciea  nn 
qwei  arrciunt.  other*  ple»ve  «pBd  2343  ’trpnol*.  bal- 
an-w  r  (1  f)  or  '‘be«-k  with  order  .fell  prleeg  FOR 
OUT  earetwni.'e.  NIC 


MARITIME  SWITCHBOARD 

338  CANAL  STREET 
NEW  YORK,  13,  N.  Y. 

WnrtK  4-S217 


TISTIP  NEW  PAMft  MlTtRt 

KACn  MFTFR  TKI»Tri»  RKPORR  KHIPMFNT 
CAIJBRATI4»N8  ark  roB  NON  MAUSmc  PAN. 
riAt  IK  MtTnTKS  AHK  KoR  r«4K  ON  MAONmr 
PANKI^  8PM  IKY  PANKI.  nthKNRNR  AND  WF 
WILI,  4  ALIflRATF.  AiYtrROINULV  AT  NO  RX- 
TRA  riMKUK  All  me'erv  have  white  amle  and  fere 
fluah  Bwninteit  uniea«  vpM-ifWd  otLenaiaa. 
fV  Square  A4  MHal  ae  eeale 

K  Kitund  T't  <rtim«  per  volt  fenrf-  eurtarw 

H  Hakelite  bl- Itlark  menMed 


ELECTKONICS  — More*.  1950 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


MU.}  •  tANO  ICHO  tox  ... 
TtH  UV  TMiniflftTOII  tfllDGC 


DEPENDABLE  & 
GUARANTEED 

equipment  for 


rn  t».  r»A«a  i«M  i*  XOM  me  tiM  M 

T?1  M.  roA^e  is  MOS  M. .  IlMM 

M  MC  I  f  tflllP  AHO  lltVOiT  Mep*  rOWfR 

»umv.  !•  mt,  M*  «fen 

«r  Af'M  I  Meceitwi  .  .  Itt  M 


HAOIO  RCCtlVtn  BC-WM.  IS  IM  Rr  tiM.M 

MIABUBf MCNTt  7tl.  Oi.  eqllhrfttM  o»jt 
put . tlM.BO 


ttoduioiuip  i%rlAbie.  gtjod  vurU&f  orGer  $171.94 

rrBlllB  MODEL  IMI  IIGMAL  GINERATOR.  %i 

•r  lA  IS  OMi.  CAUlKpt»d  output,  pood  uorklDf 
urdar  . 1199.00 


trAMOABO  SIGNAL  GtNERATOB  WCASUBE. 

MINTS  UB.  tod  kc  W  M  ac.  1  t.POU.OOO  niicr«» 
voNo,  ptMid  ourUnp  ordor .  |409  99 


LB. I  LIMIT  BBIOGE.  iPduMriU  ProdueU  $9900 


TPS  IIPB  'T9  S  BAND  $9  4b  PAD  IT9  99 

X  BAND  PICK-UP  HOBN  .  $10.99 

X  BAND  VSWB  test  SET  TS  it/AP.  mpMe 
•tlb  Uaepr  aapIlAar,  direct  r*«illnp  \SW1I  aoter. 
elofted  ••••pulde  uttli  pear  drives  (retehne 
prtdie.  matrtMul  tvom'nailos  and  varSotio  adapter^ 
vHb  narrHap  ^aee.  KKW  VNITN  I  AM>  II  ara 
aialisbia  erparaieiy  or  Uipetber  aa  a  teal  m« 

S  BAND  SIGNAL  CENEKATOB  CAVITY  WITH 
CUT  Off  ATTENUATOK  IMP  T9S9  ae.  1M3 
tutw.  aUb  aoduiaior  cOiaMi*  .  $S9  99 


I  TPS  $SP/BT.  99  olima  $9  09 


X  BAND  TEST  LOAD  TS  I9I'AP.  199  «at>e  ie 


LAE  }  SIGNAL  GINIRATOB.  9tP  U99  ar,  C'W 
A  pttiee  a<«1ula**'m  eatthrated  output  lit  V. 
aP  ea.  uaad.  pnod  oiUMiUt<a 

lAf  l  SIGNAL  UENfRATOB.  109  909  m*.  t'W 
A  pulaa  ANxIulaiKa.  railbrafod  output,  fnd 
«ea<uil<a.  lit  f.  99  opa  operatum 


GENERAL  RADIO  PRECISION  WAVEMCTER 
TYPE  ;T4A  19  hr  ta  90  ac  9  95<G  ac 

rwrarv.  Y  T  V  M  raMmaaoa  ladirai  *r  onmplrt* 
eriih  aceeaenrlea  A  Aa#n'in9  <m«e  NITW  $i7$  90 


TEST  SET  TS.T7i/AP  FOR  AN/APS  IS.  wm 
•Wnciitad.  detared  pula  olpoal  fcneratur.  400 
4J0  wur.  oalthratad  «a*MUtde  het<nv  rut^  atteriu 
au>r.  •rnrbftmiied  tnarka  faarrator.  119  V.  9< 
rtw.  NSW.  <X»MJ'1J'7rK .  II90.9S 

RCA  SCOPE  I*  MODEL  lt9B.  NKS’.  cipml  Mrkrd 


FIXED  ATTENUATOR  PADS.  19  dh  4-  9  ~  1  4h. 
IN'  IIOV  me.  59  otmit  VOWP  or  taa.  I  mov» 
ararapa  power  .  .  . . $30  00 

WAVEGUIDE  BELOW  CUT. OFF  ATTENUATOR, 
irpa  N  aDoaertiN-t  rark  aad  ptakm  drive,  arten 
uaUos  rartable  l$9  deaibala.  calibrated  T>M|i> 
db  rrauuascT  ranpa  $09  tOiNl  me . $12  99 


WAVEGUIDE  BELOW  CUT  OFF  ATTENUATOR, 
earoe  m  ot*nm  **rrte  mput  la  matched  lo  ranpe 
af  1100  1390  aa  VHWH  Ira  than  1  ]  . .  $34.99 


19  far  t?  09 
19  fa  $1.90 


CERAMIC  FEED. THRU  CAPACITORS 
300  mmr  .  .  II 

39  tuaf  II 


PULSE  INPUT  TRANSFORMER,  permallov  enre, 
SO  ta  iuOO  kr  Impedance  ra>io  ISO  ta  3S.*i4  oha« 
$3.90 

PULSE  TRANSfORMER.  t'T.LlI  9tSQ  $1.19 
PULSE  TRANSFORMER.  13$  AWI>  ..  $9  00 

PULSE  TRANSFORMER.  t)R  99(1  tlMI  1 . .  $$09 


T9.791  AP  CALIBRATED  SELSVN 


communications 


TRANSMITTtRS— PHONE 
BC6I0  HF  450  Walu 
WE  34A  HF  350  WatU 
BC  365  LF  350  Watu 
BC  125  HF  400  W.  CW 
TDE  LF  HF  125  Watt* 

TCE  LF  HF  125  Watt* 
ET8019  HF  300  W.  CW 

RECEIVER-TRANSMITTERS 

Mabil*.  Vi«M,  Aircraft,,  Marin* 
IT  350A  HF  75  WatU 
SCR  508  VHF  35  Watt* 
SCR  528  VHF  35  Watt* 
SCR  608  VHF  35  Watu 
SCR  628  VHF  35  WatU 
SCR  298  VHF  35  Watu 
TCS  HF  20  40  W. 

AVT  R/A  MF  6/10  W. 


JT.S2  Ship  -  to  •  Shore  radiotele- 
phona,  for  6  volts  DC  BRAND 
NEW  a  COMPLETE.  Lar9<  stock 
available. 


LABS!  MANUFACTURERS!  SCHOOLS! 

Hare  1*  a  radar  search  receiver  cover- 
inq  the  ranqe  oi  80  lo  3000  MCS  which 
I*  excellent  lot  general  signal  detection 
or  lor  use  a*  a  precUion  ireguency 
meter. 

AN/ARD-2 

Mode  lor  US  NAVY,  it  incorporates 
built  in  puls*  analyser.  Has  a  PRR  oi 
50  to  8000  cps.  110  V.AC  power  supply 
(80  2600  cycles).  Amplilier.  Dstector.  2 
Antsnna*.  Tubes.  Coble*.  Spares.  Man¬ 
ual*  i  Test  Oscillator. 

BRAND  NEWI  ORIGINAL  CASES! 

Prlco.  .8175.00 

SN  Miqd.  by  Gen.  Elect.  Co-  portable. 
0  to  25  mil*  ranging,  unused,  complete 
with  spares. 


9N  RADAR,  avail,  pivul  wnrktnp  ordar. 


Ilrtirr.  Waat^n* 
. S3.M 


WALKIE-TALKIES 
HANDY  TALKIES 
Of  every  description,  new,  com¬ 
plete  and  guaranteed.  Quotations 
on  request. 


Complete  bulletin*  on  above  and 
other  slock  ifonu  on  request. 


ELECTRO  IMPULSE  LABORATORY 

P.  O.  Bor  250  latontown  3-0768  Red  Bank,  N.  J. 


COMMUNICATION  DEVICES  CO. 

Coble;  Tel: 

Communidev  AD-4-6174,  5 

2131  Tveitth  Avenue  New  York  27,  N.  Y. 


SEARCHLIGHT  SECTION 


«»■  rm  HO 

S«>)1M 

trtsf 

BtSJI 

0^ 

HtiH 

aw.’4iw 
•OrM|?T 
»/  jt»;) 
ui  ?tQ9r«i 

•;bqt 
•0^  rM 
»toMp;Tyi 
v/R04i 


MkroMitcM 

HU  Swtci 
HU  S«*tc«> 

HicttHitt* 

HU  Sartc* 

M«rn•rtc^ 

HKrOIWk^ 

HKioM*kh 


Vto 

HU  - 

HU  f 

HU 

HK.rM«4tc*' 

HJ  SHtc" 

AcfO 

ActO 

HU  S•lt;^ 

HiCfSWRtC^ 


DH 

0/  n.!: 

HlB}?9 

to*  M. 


still 
T/tiii: 
SntDot 
t/jtlTCi 
T?»i: 
ft  tft 
CtJL 
•/  .'ll 

*:t)i 

«?  7t 

HttC/l* 

I's; 

•tSH 

RtSft 


ftMtJO) 

•n  ►tgik 

.HtCJU 

.’HW.A 

OtM  Tfft* 

t;i  >07; 
Hto;  4tsr 
n  *04 

•;t  ii 

tvsnvu 

«7t^l 

fi;tQ4t 

*z  trii 


H»(>0(*<l(> 

HKfOt«ntl.^ 

Hici«»»U'' 

Aao 

4fo 

H-  totwrtc** 
Hk'O***^ 
HK'0^•MtC^ 

H» 

Hn'OM'ttft 


C«4Hr  WHHHf 
Hk>01— 4c» 
HKfOMftfft 
Hnft«•lK^ 
HU  S«rt(ft 


Oriftr  airtttly  frtm  this  ad  ar  tkraagk  yaar  latal  serfs  jakkar— 


S/aM.rS,  tMC. 


320  N.  LA  SALLE  ST.  DEPT.  SL,  CHICAGO  10,  ILL. 


EUCTROHICS  — March,  I9S0 


Many  Mora  Typo,  in  Stock.  Sond  Uf  Vour  llo<|ulramonti. 


JUST  OUT:  CATAlOa  HSOO  M.n.t.ct.r.ri,  OUtrlk.t.r.  and 
Ammfitrt  wrtt.  far  ttl.  Orand  A.w  WMI.  llactT.llU  Cat.l.f  HfOO.  tod 
.1  tr.iw.wd.v.  valw.«  t«l  h%h.tt  a*Nd>ty  comOM.ntft. 


SAVE  on  Miniature  and  Toggle  Switches  at  WELLS 


Miniature  Switches 


FIG  Q 


- Toggle  and  Push  Switches - 

tic.  «  MC.  B  tic.  r  tic.  D  tie.  f.  FIC.  F  tIC  0  FIC.  H  FIC.  «  FIG.  I  FlC.  M  FIC  « 


SEARCHLIGHT  SECTION 


any  electronic  tubes  or  equipment  and  after  comparing  all  other  prices — check 
NIAGARA  lor  the  LOWEST  PRICE  OF  ALL! 


Huge  complete  stocks  on  hand  to  meet  the  needs  of  schools, 
manufacturers,  aircraft  and  marine  opierators  and  export  and 
import  companies. 

Our  prices  and  quality  are  always  in  your  favor.  "Promptness 
and  courtesy"  is  our  motto  and  your  fullest  assurance  of  satis¬ 
faction.  Send  us  your  quotation  requests  TODAY. 


NIAGARA  RADIO  SUPPLY  CORP 

160-A  Greenwich  Street 
New  York  6,  N.  Y. 

Phone  DIgby  9-1134 


GRAIN  OF  WHEAT  LAMPS 

I'led  for  lUumlOAUBf  MUrg.  oemb 

\  A  MM  dtAlt.  Rtrpl40«  liMtniMMU.  me. 

ALL  n4tl<l4>rtA«  IfM  rvMOtw  lAOUt  rpoa  kAM 
to  UM  III  ■orleti.  doll  bouMi.  atato- 
Bggi  turo  XmM  (r««o.  ote. 

Mud*  6E.  m  $1.50 

^1^^^  MARKTIME 

I  HOUR 

A  19  Rinp.  tlraiad  dovteo 
t^nlaur  drotm  bo<«  to  ipro 
hf'ft  iimo  glopM*.  Idaal 
for  ^nitlAd  o6  rodUM  pad 
TV  MU  obM  yoa  00  U> 
hod.  Umitod  Mipply  Ri  tAl* 
fpoolRl  E*Rli'K  $3.00 


Filament 

Transformer 


TUBES 


1H2J 

lS2i 

3Jfi}  ^ 

1H33 

It  ij 

4H4A 

lAE. 

U74 

SAitIt.  . 
aiHl't. 
S\6K 
ShHK 

7014 

ntsA 

70»4 

70«.4 

7nN|lY 

TOdKY 

?o7t 

TOTH 

7011 .4 

71i4 

TMtY 

T)&4 

TI&N 

TlPt 

7tl4 

729  4 

72S4  H 

n4H 

n&4 

7104 

74011. 

RldM 

444 

R724 

4'ftll 

t  A4 

4YU 

90X4 
VTW  Hr 


NIGH  VOLTAGE  FIL- 
AMENT  TRARIA. 
fORMCfIft:  Araertrsn 
W  H  050  KVA. 
Ml  M  r .  1  ptiAA«: 

KV  teat.  11  KV  d-r 
i>ppr»ltnc.  Mr  S  v  f  t 
Hv  10  ftiniH  IIm  wtrkri 
that  take*  R'lA.  IMrr. 
pan-fl.rt  Net  Wt.  U 

Kk.  2  far  122  M.  4  far 


Alao  a*allat»ir  la  18  BUa.-80  atn.  l  hr.  at  li.1# 

ISOLATION  TRANSFORMEK 
Nai  knitao  Mffra.  90  watt  1  wiDdinta.  119  ▼.  ta 
119  V  AH  n  Ideal  to  pravrat  ahorfep  frna 
anall  ra<l)<Mi  and  ■kr<tiral  and  rtartroalc  dartoaa. 
HhipptM  Hrtfbt  9  Iba.  (Rbar  altaa  aod  tM  110 
laMo.k  $1,95 

Kiiawran  OaMand  llatar  TatallBor  wmiaiwff 
heavy  duty  TKLii'HRttN  H  7.  1  RPM  Motor  aid 
buuilrada  of  watih  (ran.  oiDtrhaa.  Mrtofa. 

ate  Hh.piHh..e„hillba^^^^^^^ 

RADAR  MAGNCTt  UMtotiT.M 

Wrtta  for  Hiaai  and  Heichta. 

RCA  tW  PNOTOTURC .  5US 

I  far  19  90 

H0LT2ER  CAROT  MOTOR  llOV  AC.  99  R  P  M 

inx  Herrr«  8I7.90 

SMALL  12V.  OC  40  OHM  RELAY  .  •  tar  SI. IS 

Saapla  »#« 

AMT.  RRtIFC  SWITCH  Hr.DT  99  AMP...  999 
ALLIANCE  OR  RUMCLL  HOT  AC  MtlTOS. 
ft  99:1  far  U.M 

GONIOMETER  gr'TzJHJJ 

Wa  ara  Awtharitad  Whalaaatara  for  Micra  iMtaili 
Cara,  aad  tarry  tha  larpatt  afaaft  af  Altaa -Brodliv 
Salaaaida  Patiar  A  SraawSald  Ralaya.  Saordloa 
IlaXTtr  Ca.  Salaaalda  and  Raloa  aad  Maydwa 
Clach  Matara  la  all  ipaadt.  ItadWi  Cohatafa. 


METER,  r  Roller  Hmlth.  1  ma  fa. 
•  alttvra'M  9  4  KV  d  <*.  and  4  WMtnn 
pr«‘«  :»t.in  1  met  «ne«»r  muittpllar* 

Is  79  aack  1  far  tl9  90 


1S27  I.  seventh  ST. 
L»t  Angalct  21,  Calif. 


foMMua  Miolia  laS  nld  oil  copaettor  pockwd  24  to  a  cortoa  waiqhlAS  42  Um..  ollarwd 
at  trwet  ••  *4  coat  Naw  Glyptal  aiHoyod  uoita  moaaurlns  9  S  If  a  2  i  9  29  92  eworcill 
wttR  4  2rl9  rntf  holoa  apocod  9^«  a  1  T  If  oa  coalara.  Cosoetty  toloronco  *14  AS- 
toalod  ISOOVDC  Good  o«  SOOV  up  to  40*  C.  at  400V  up  to  72*  C.  Somplo  lorwardod 
lor  SI .00  poatpo.d.  D  acoiuita  lor  lorRor  quoaittioa. 

WfSTON  LABORATORIES.  Wotlon.  MosaocKusem 


Eiparimantors  onW  Invantori  Supplit 

64  Dey  St.,  New  York  7,  N.  Y. 


Mofcfc,  1950— ELICTEONICS 


UCNCRAL  (LfCTRiC  Ty**  PBC  IhiUaUumim 

OWtMfTvflt  Relay  AiiMttaM*  tr*M  lOO  t*  7M  MA 
tiertneal  aaA  Manaal  ReMt.  4  POT  R^mI  MR  Vaitt 


l.^m 
i  KV 
a  Hv 
3.v«» 

2VMt 
SKV 
%  KV 


Pric#  . 
%meh  < 
%i7  R#  ! 
4A  »• : 
i4  4#  • 
M  M  t 

lA  %•  f 
II  A«  ^ 
H  AA  » 
24  4A  } 
iA  M  » 
2A  4A  , 
Jl  4« 
lA  %• 


.niHi 

fMAlT'' 

01 

.«»35 


{K  01  mM  13  hv 

*1« 

Of>.)  nt  mM  13  kv 
da- 

AA  mfd  I3.MH> 

7A  TAmMN  lAkv 
3  mfil  I A  kv  tta 
1  cnM  IS  kv  da 


(LKTRONICS  —  March.  >950 


SEARCHLIGHT  SECTION 


Finest  of  Snrplvs  PEAK  ELECTBOIVICS  CO.  Fraction  of  Cost 


HIGH  CURRENT  PLATE 
TRANSFORMER 

K?«  VtHt  cr  I  m  H*.  Pr) 

lit  22t  «.lt>  M  CuMW.  W«.  M 

IM.  F.ll>  C.Mt  tt.M 


HIGH  VOLTAGE 
VACUUM  CONDENSERS 

5a  KMF  S7  KIIM*I1>  5  5t  M 


SILVER  MICAS 


MIDGET  VARIABLE  CONDENSERS 

StMtit*  Intalatian 

It  MMF  IMF  15>  1* 

DiMl  It  MMF  (HF  It  Ol  tt 

.'ta  MMF  IMC  25t  ■* 

J.’5  M  «  F  ■  ♦ 


U.  H.  F.  COAX.  CONNECTORS 

•TIAP.UGI2U  UG  l4U-t3l  RSliSP  -SS  aa 


PfacisoR  IS  Mad  Jkccufocv  ffatjsfor  Moa- 
iiNftfCffvt.  I  aroft,  Rarmafjcoffy  sesfad  la  gtoa 
.25  to  fO  for  St  fC 


Tharaial  Ttaia  OHay  Relay  iS  ta  W  earand*.  alaft 
lata  4  PraaR  Tatoa  Sackal  Gla««  Cnclatad  ?SR  V 

as  ea. 


Mallary  Vikraaack  Nil  4  VaH  Inaal  Oatfat  )0f 
VattB  at  int  MA  Traatfaraiar  A  Vlkratar 

SS  »S  far  katti 


30  WATT  WIRE  WOUND  RESISTORS 

Otiait:  IM  ISA  3SM.  )k-4fc  iSOT  Sk  StdO-IOk- 

tSk  Itk  IS  ea  I  *ar  .99 


ADJUSTABLE  RESISTORS 

M  Watt'  I.  S  Sd  OHMS  .3S 

IS  Watt  SOS  Okau  .M 

7S  Watt  4S.  ISS.  ISS.  2e  Okait  .)S 

100  Watt  2A.  7S.  I?0.  IM  ONait  .44 

ISO  Watt:  SO.  tOO  OtiaiB  S9 


WIRE  WOUND  RESISTORS 

S  Watt  tyaa  AA.  20-2S-S0-300-47S-2S0S. 

tOOOakaiB  S  St  M. 

IS  vatl  tya*  AH.  2S-4S.M-4SS.47S-im- 

ISSO  TOM  4000  akaii  IS  aa. 

7S  aatt  tvta  DG.  Sd-70.IOS  ISS-MS-7SS- 
lAOo.  I  IM)  2S00-  27SS-SOOS-  7SSS. 

ISSOS  IMOS  2000S  TOOnS  afiM*  2S  aa. 


SCORE  AND  FIL.  TRANSFORMER 

Pn  IIS  wait*  4S  rycia*  Sar. 

***'  4  5  MA  .  S  valta 

I  ^  *"• 

I  RMS  tnt  Hermatically  taaled 

I'  Ha»  iMBa'ated  aUta  f-aa  tar  raa. 

mtiRar  Made  ^y  Raytftaaa  4* «  i 
^  ^5  .  S',  Only  V4  tS 


GiNftAL  PUBPOSC  TtANSFORMCftS 
Ideal  tar  Bia^  Tilamaat  Ivaiatlaa  Staadava.  atr 
2  i»alatad  I'OV  PrI  Sac  IlSV  at  900  aia  alat  •  3  « 
2  ama*  Tally  raaad  Maw  Si  49  aa 


IS  PRECISION  RESISTOS  W.  W. 

2i)00.2SOO  SdOO  SSOO  aliaiB  aa  2S 

SiNWO-tSOOO  aliMB  7SO.OOO  aa  29 


WESTINGHOUSE 


OVCtCURRINT  RSLAY 

Type  MN  Ovarcurrent 
Rclpy  Aditfitobla  from 
2S0  mo  to  I  omp  Ei 
tarnol  Pash  tuttoo  Re 
wt  CiKloBad  IM  plou 
cose  Hgod  coiibrotcd 
od|M«tmefit%  oMly  SS  bS 


CdMorol  IkctrK  Ovdrloed  Raloy  itoctrkol 
«  a-^  Rasat  110  Volta  00  Cydo 


10  for  25  00 


ADVANCE 
D  P  D.T. 

ANTENNA  RELAY 


PANEL  METERS — BRAND  NEW 

r  WESTOM  i  t  Ma  OC  20  aOaia  rat  13  SO 

2*  fi  E  p.|  Ma  DC  (vatt  aaala)  2  9S 

2*  G  E  S-S  Ma  OC  (ataa  aaala)  I  90 

r  G  E  S-iS  Vatti  OC  IMS  aMai  v  2  SS 

r  G  E  S  IS  Aaiaa  DC  2  4$ 

2*  G  C  S  I  Aaia  RT  ilataraal  Tkaraia).  2.40 

y  WEOTlMGNOilsE  S-2  Ma  OC  S  M 

r  WCSTCRN  ELECTRIC  P-SS  Ma  OC  2  9S 

3*  OCJUR  S.IM  Ma  OC  2  tS 

r  GE  b-TOO  Ma  OC  3  M 

3'  WESTON  O-SS  Aaiaa  AC  4  9S 

r  TRIPLETT  7S  Aaiaa  AC  2  90 

3'  WESTINGHOUSE  S.2S  Ma  DC  3  9S 

r  trimlett  o  ijo  vac  290 

J*  WESTON  S  TOO  Mkra  Amp  Mad  SSI  I  7S 


SENSITIVE  RELAY 

TYPE  G2 

SPOT  Rraaka  at  S  MHIiaMta  Raoatitollv  Coa- 
•Ini'tad  Dalirataly  PIvatad  aad  Balan'-ad  Aaaraa 


PLUG  IN  CAPACITOR 


Heavy  Doty  Tep  Swltcb 
OHmitc  Modal  412 
Sinfla  Pet#  0  Paaltloaa  Naw  SAartiwt 
SS  aa*a.  caataata.  Vltraaaa  Eaaaid 
raa«  Oaly  12  9S 


CERAMICONS 

MMF  I  I.  7.  5.  S.  I*.  It.  .n>  l>M  «  M  F 


BAKELITE 

CASED 

MICA 


HIGH  CURRENT  MICAS  ' 

Tyo.  G4  C.rMmlc  Cmm  SF.**  ; 
HFaK,  S"  OiMmH.r  T.lvrMiK.  9S  ^ 

•r  l.tt.r 


MISCELLANEOUS  BARGAINS 

02  400  vatt  df  tatialara  IS  tar 

G  C  2aifd  2SS  valta  ar  ad  raad  0  far 

•  0  aiad  IS  watt  raaiatar  2  far 

Hainaaiaa  IS  aaif  MO  «alt  ar  rkt  kraakar 
Halnaaian  23  aaip  11(1  valt  ar  rkt  kraakar  I 

Ca'amiaaa  SOOO  mfd  20  far  . 

IH  iiOS  valt  dr  pifrail  aiteaa  IS  far 

•01  oe  veft  dr  aiytMl  aiiraa  1$  far 

OOA  fiO>  aalt.  piftail  ailraa  12  far  . 

B  ittardy  road  2  ta  il  aiaif  kail  krapa  3  far 

CD  tyaa  4  aiiraa  A)l  MXKdr  IS  far 

2S  mmf  variaWa  raad  <iac2SOa> 

CRL  IC.MX)  akai  patoatiaMiatara  0  tar  . 

S  mat  aaraatiamatava  S  far 

Tr<aiai  '  Caaiaiarciar*  Haadatiaaaa  3.7S  < 

CO  10  mfd  4M  valt  alartralytir  lEBtikOi  3  far 
HaaiaiArlaad  raad  ISO  mmf  07  aaaciM  2  far 
Vanakla  raramicaa  20  ta  i2S<aaif  typa  021  S  far  . 
Waatara  Cla'trie  ailvar  «ariakla  S  ta  2  Smaif  0  tar 
G  E  wM'kararaol  awitrli  OPOT  20aai9  iTiKrkc  99  < 
CRL  ftaatita  ivitcli  I  aartiaa — 2  aala  S  aaai- 
t»a«a  tar  aactiaa.  madal  2S24  raatralak  2  far 


FILAMENT  TRAN^FORMfR^ 

110  V  Ml  CV  Pri  fully  Ca^ad 
S  Valt  IS  Amt 
0  I  Valt  12  Ama 
2  S  Val»  10  am# 

2  S  Volt  CT  71  Ama 
S  V  CT  2lA  7  SV  I.A  7  3V  4A 
S  Volt  lA  a  IV  (A 
2  SV  CT  20A  2  SV  CT  20A 


CHOKE  BARGAINS 

k  Haar»  *9  aia  I  0  afima  ) 

(•  Haa  ip  at  Ma  T?*)  akma  2 

a  Haary  I*,  -na  I  M)  afima 
I  3  Haary  ?SJ  ma  *2  ahmi 


w.  W.  POWER  RHEOSTATS 

lie  OfiMa  (00  Walt 
IS>  OkMt  S3  Watt 
7SO  0*iM«  SO  watt 
(00  Okma  So  Watt 
Oaal  209  Ofima  SO  Watt 


STANDARD  RRAND 
RHEOSTATS 

2SOkMt  OTSWattaMai  with 
Nnak  aad  Hardware  3.9S 
IS  tar  29.M 


TYPE  G9  4"  HMb  S"  DIAMETER 


G1  2V«**  Hifli  2-1/14  DIAMETER 

mil  14  II  A  4  94 

taamt  «  3  4  2  94 


OIL  CONDENSERS 

1  mf<l  4I«I  Vdr  29  in  mM  mno  vdr  0  94 

2  inM  fUMi  vtlr  19  3  mM  Himi  ada  4  94 

4  mM  FUaivda  49  t  mM  Vam  ydr  4  40 

4  mM  fWH)  Vda  79  I  I  mM  TIMM)  vd«  2  24 

3  3  mM  rwvi  v«1r  79  1  mM  T-Vk)  ado  I  94 


Tremcodom  atocka  an  Hoad  Pleoaa  aeod 
redwaata  for  qwotoa  Spacidl  oMoftty  4ia- 
canota  Prica  fob  N  Y  30\  witk  ord«r 
oolcaa  reted,  bofooce  COD  Minimum 
ordar  $5  00. 


PEJIK  ELEGTBON1G8  GO. 

188  Washington  SI.,  Mow  York  7,  N.  Y. 


Phona  CO  Tit:!; 


J 


niKE  TTFE 

I  7t  7J*Ht 
it  7J#f>Y 
l»  M  7JIA 
•  M  7Uh 
4.YS  7iiA 
I  7«  7ii\  M 
1  9%  7HA 
$  «!l  7i4n 
I  ♦»  7^«\ 

I  7i4%  , 

4  it  7i4il 
4M  7»At 
44  7ja%V 
J  44  Ml\ 
IM  MJ 
i44  MJ 
.74  »M 
I  44  MS 
4  44  M7 


SEARCHLIGHT  SECTION 


NEW  YORK'S RADIO  TUBE  ^EXCHANGE 


mif-E » TTFE  pmicm  i 

44  44  474  M 

45  44  444  I  74 

i.44  444  .  1.44 

4S  4il\  .  4  44 

44»  444  ...  .44 

14  44  444  44 

i  44  444  .....  .44 

I  44  447  i4 

Ii  44  4444  ...  44 

4  44  444  74 

14  44  474  4  ...  li  M 

14  M  441  i4 

44  M  <:kl444  14 

44  <.kl444  44 

4  44  UM  44 

4  44  lirtX  2  44 
I*  44  IMi  44 

4  44  Ull  I  44 

I  14  1411  .  74 

i  74  1414  1  14 

174  1414  .44 

7  44  1414  44 

111  1414  44 

1  M  1414  44 

7  44  1414  44 

144  14.14  114 

1  44  1441  I  44 

§4  Ull  1.14 

44  44  U41  44 

7  44  U4.«  44 

144  1444  174 

4  44  1444  44 

7.14  1441  .11 

I  14  4411  I  14 

I  44  M4I1\  1  44 

1  74  441.1.4  1  74 

4  44  44144  II  44 

14  44  4414  I  14 

14  44  4414  I  71 

4  44  4414  1  41 

1  71  4411  I  71 

14  44  *411  1  44 

I  14  4411  1  74 

14  44  4441  44 

1  74  4441  II 

I  44  4441  41 

74  4444  44 

1  II  4444  II 

•  !•*•  lif*  Wf407 

•  Ilf*  WCftLiG 

I  C4*  W  far  4  ft«4«r  111 

$10  MifiimMNi  0r44f 


PHONS  UlORTH 4-8262 


LIST  OF  TEST  EQUIPMENT 

Mi€r4-W4Y4  T4II  C4HIEN«4flt 
X  Bi*4  TII4I'UP  X  E«m4  99mtr  AaalyMr 
X  Banl  a*taal  G4<i«r«tar  Tm*  TS-I4I/UP  III  ¥. 

S4  l74t  Crrl*  TAA  II  Tvln  f  A»7li««’ 

X  Baal  Elf  Gm  T)r»*  TallJA  TP  lO  III  V. 

Cjr 

rt  12  AP  U*it  I  ftwvR  aivtar 
TB  12  AP  Unit  2  f4f  aiilt  I 

TV  M7  Pfla*  Gam  for  «»«r4wa«4  M|  tan  <Br4wnln| 
Lap*  !•<  t 

TBN-iCV  Hlaa  Fr*4  Th«mii«t4r  Mvfaf  Rt4jiai»4ii  LaN 
MIT 

tVWB  M«t«r  TAA  IIBL  BfWwnUf  LaM 
HmM  P4«*r  KlnlTM  Stf  C«n  »  Ba*4.  PtfaraN  MM 
Pf  102 

BC  l2i7A  Br*#*  fvr  Radar  uj  t#  1.000.000  m»M. 

CW  aOABP  mada  Wf  Waatarn  flartrte 
BC  i2r7A  MIABO-I  Sifnal  Ganarvtar  and  Fraf.  Malar 
7700. \44M  MC  B  Band  Waatarn  Clartrtc 
TBIA/AP  Fr*4  and  Pawar  matar  2400  MOO  MC  WC 
1017.1  Pwiaa  and  Swaa#  Gan  ay  Ha/aftina  Cart. 
t-TOlA  P***f  M*tar 
X  Band  Matit  T 

X-Band  Pmrtalan  Calilratad  Load 
X-Band  TanaMf  Cryital  Moantt 
X  Band  TB  II  Hlfnal  Ganaratar 
X-Band  TB  II  Bitnal  Ganaraiar 
X'Band  TB  41  Btfnai  Ganaratar 
TS  M  Ovillaaraf 

StOROord  Broodcott  Ofid  SRorf  Wova 
Iqyip  Riant 

Madaf  20B  Farria  Mtrraaaltaf 

Ridar  Chanalut  1170 

Ridar  Clanaliaf  Bfiart  Wava  Adaotaur 

Hawlaft  Pm  lard  Modal  2000 

RCA  Audi#  Chanalltf 

41  B  Btanal  Ganaratar 

110  A  0  Matar 

_  Maftrt 

TB  II  AP  Gawu  Matar 

S!r  w**  V’’****'  ’2RA  t*  3000  44lt 

Airradi*  Milhvaltar  0.2  Milltvalt 
Madal  Il7-f  shalirrat*.  Parfont  Limit  Bridf# 
Pt^matar.  Ciamatic  Canltmant  ta. 

Lifht  Bfat  Galvanamatara.  Ganaral  BaiantiOc  Ca 
Mirraammatar  Railara  O  lO  Mieramp 
^  •odor  Sati 

Camtlat*  and  Rart*  BCR  7IM 

APS4  Camtiat*  and  Part* 

ATTf  NTION 
PURCHAalMG  AGENTS 
BCHOOLB.  MFRB.  ETC. 
w*  fair  )royr  Bartlaa  Inaantariai  far 
cash  In  Tab**.  Part*  and  Toot 


135  LIBERTY  ST.,  NEW 


WHIP  ANTCNNA  IQUIPMCNT 
MAST  BASIS  INSULATED 
Ml*  ni  »•  »*rav%  IN.'  •VT>n«  r  m««ilator  tH,raM 
»**»«tli  IIS*  IS  IlM  I’M’**  ^ 

Mi'll  4|  na  a.n>«  «#  brM'fcH  4*  t  «• 

H,  .  .'  i.g  12  IS 

Ml*  •  r  tr*»t  >.*11  n’Mi.i  ^*  .r  11  tl 

Mr  «*  f*  hMi«T  >N>ti  «|ir  m  1*  In*  ..•'■n  12  II 

Ml*  r  h^-a*!  r.*»l  •.pi’iii  •*  la*ul*»-r  II  M 

Ml'  47  r  l.rOf*  «0>  n«  V*  ln«nla' «r  15  41 

MAST  SECTIONS  FOR  ABOVE  BASIS 

ISInt'ar  nta.!  "f*Cmr  «N»a«»*l.  t*aluta<|.  1  f—4  aatni^n* 
•  rr«  h  M4  M  .  an  ba  <1  n  aka  ativ 

.a*igtt,  •  li  M4  *1  51  14  41  for  Upar  I'n  •#.  paf 


DYNAMOTONS: 

Input  OutiNit  S((H  a  No  PtKa 

11  \  IH  nmt  V  ll<>  M  4 

tail  IM'  Vb<  V  I.VtNtk  |iM4VS4»  17  44 
a>  |M  t.yr  V  Ml  Vl  4  l»4t  U4.S(1 

m  d  \  IH  175  V  M  4  •  Ht.  nrr  144 

II  14  4  IH  4t<»  \  lt«»  M  4 

l.m  V  liil  M  4  :MiH  4  44 

UV  |»»*  tvik  iw*  M  4  UM-lT  .  144 

II  \  |M  ft.*'!  l.*»  M  4  7  44 

PIRMANINT  MAONIT  fllLlO  dtnamotors 

1 1  1»  \  |M  IT  4  V  I  lO  \l  4  I  4  ‘Mn  4  44 

11  1«  \  IM  S««>  V  Vi  M  4  I'Hk  n.M.  144 

rM  »IIID  OTNAWOTOM  POWER  BUPPL  .  <  ' 

p|.«r.*  r«.,l  11*.  I'M  l»>i>a^  ks  :  I 

.1  -  .9  a^-.a  15  0* 

WRITE  TOOAT  POt  quotation  ON  OTHER 
OTNAMOrOR  OR  INVf9Jt0  NEEDS' 

ALNICO  fIFLO  MOTOR  :t  \>H  H*  «  N* 
Hha/’  \*  t  1  la*  a  :i-id  HI  M  V 

-  IM..*  It  75 

ILNKO  MIDGET  DC  VOLTAGE  GENERATOR 
T\t»  IM  2  l.aii*.  1..'.:  t  4  ja 

KI'M  SS*  1  Is*  Malt  S*  »  T  tj-  V-  . 

1*  15 

ALNitO  IIIIO  MOTOR  74  \  >H  t  r 

*  t  .  k  HI’M  TNl- 

I*  Mf.l  ItVa  li.rl 


CONDENSER  ASSEMBLIES: 


SELENIUM  RECTIFIER  UNITS 

HEAVY  DUTY— 30  VOLT  DC  OUTPUT 


!<'•*  V  Thra#  l*ha««  HW  t  >r|a  np»it 
TYPE  141  •  Tanar  .rn.rr  A  Ml  lOt-  Ani(>  im  50 
TYPE  ITS  5  nTiAr.^,  Ml.  A  |lJ*.nnf  7»)"  anm 
Itt  So 

TYPE  tlA  II  Ratninar  .ni.v,  «  aar<l  FW  amp  Ml  5C 
TYPE  Al  K«unrr  ••nl»  t  a^sl  <«hi  15150 

TYPE  RE  ••  Hr«t.flrr  oolt  t  a«a.1  4<»0  amr  14150 


GEARED  MOTOR 

I.G-al  rr»at*it»ia  nu4nf  f'*f  *N»tat  nc 
aii'rrina«  iiap  ait.  at«>  iHim  lar 
t«»  Wai*M  4  IfH 

M-«.rat<  tlia  7*  lone,  la**  «hart 
t»r*ar  H*  \  «l*r  S’n*  i  IS*  M-.<of 

4*  t  IS*  Hhafl  Alaa  S*  i 
IS*  'lt*aa‘lr«t  opAfi'n*  fri'm  14 
voU  IK  I  :•  4  .  »  Ill'll  or  3t  «olt 
\r  al  74  ib»  P^r  tivh 

I-.,..  14  45 

.i  4  :if  rauNf  .rmar  12  M 


Addrrtt  Dapt  E  •  •  *  All  Pnert  Arc  FOB 
Lima.  0.  •  2S^  Dcpoaif  on  C  0  D  Ordcra 


WILL  SELL 

IVrifr  for  Prirr* 


TS  lOB 

APN 

TS  16 

APN 

TS23 

APN 

TS33 

AP 

TS34 

AP 

TS  3S 

AP 

TS  36 

AP 

TS61 

AP 

TS62 

AP 

TS74 

UPM 

TS92 

AP 

TS  no 

1  AP 

TS  lie 

1  AP 

TS  126  AP 

TS13I 

1  AP 

TS143  CPM  1 

TS  192  CPM  4 

TS  204  AP 

TSBE 

67 

T9  AP02 
T28  APT  I 
TBS  APT  S 
1DS7  APQT 
PP72  APQ  7 


1E2IA 
M22 
t  126 
I  US 

I  1S2C  IND. 

I  I96B 

1222 


BC  378  H 
BC  689A 
BC7S4A 
BC906D 
BC  929A 
BC949A 
BC  1061A 
BC1066B 
BC  IISSA 
BC  I203A 
BC  12SSA 


SN7A  APQ13 
R78  APS  ISA 
R18  APS  3 
RA  60A 
CO  164  O  (24  ') 
AN  CRN  2 


132  SOUTH  MAIN  ST. 


LIMA.  OHIO 


WKITt  rOK  PRICIS 


AlvaradiO 

Dept.  L-2,  341  S.  Vermont 
Lot  Angelet  S,  Californio 
Dunkirk  8-3311 


March,  1950  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


GUARANTEED  GOUT  SURPLUS 


Wi4«  Rauf*  Buttarfly 
Wa*«m«ttr  A  Otcillatar 
CUmaatt 


420— 750  MC 
OSCILLATOR 


■  •AND  NEW  IN  ORICINAL  CARTONS 
VNA  *) 

i  I4  7MHKK-7)  M  44  l»54  %4 

>1  I  ?%  a04ni  J  44 

ri  I  14  J04TL  I  44  tt.SA 

U4»4t7A  |4«4tf.S7 

H  14  44  70&  4  I  *4 

IH  14  44  7UH  4  *4 

!4  •Il«ri5<*  14  44  ml  St.lt 

n  4  1  44  7214  H  14  44  i«)M> 

K*V  t  44  ri«H  4  74  41111  I 

*7*  74  riA  4  7  4#  Mm  I 

'.7  1.14  44)5  A.44  wms 

45  I  *4  Hll  I  44  «)(>.) 

-5  74  414  4  44  9IIIH 

.44  Nl5  I  44 

.7<iT  ♦«  si»B  4  74  ",  vHNl 

7<JT  V  I  n  •<rjA  I  »*  y,?*”. 

Ml  Hawn;  A  5.«4  <k'S  VBios 

3B34  1.44  OI>l  VHIM 

9p*ftl9  14  4  IbR#*  0t4*n»t. 

•  .%litmut9efrm$  R«ik  pAek  JAS. 


f'omiTArt.  t>«>AurifuU7 
l»u)l(  hni*  <*tic)llAtor 
rmpUiyinr  4'4'o  w  E 
I  l«4AS  IT4IA)  “do^r- 

I  knob“  tulM*a  in  push- 

^  pull  KxtepiionAHT 

itpuf  At  4;A»nr.  2W  At  7A«mc, 
:rid  An«l  pUtv  tuning  A<t)uat* 
upling  an*l  tuning  Asarmbljr. 
I  t  Etnn*-' t  i^'n  l!utli-ln  blower 
t7*«l  fron»  llONAC.  Power  re- 
VIS.'ITIA.  1  5V  4A.  1  IV.' 
RllS*  7  lb  ."uppllrd  com* 
•rA  Mrai  fnr  IS'Mn*  Atnateur 
«»r  uiM*  in  the  4»i'»-470mc  eltl- 
kI  NiiMkNu.  %I*4>.(M  $11.95 

:<)3A  lub-B . 9l.t($  ew. 


IhwtMiW  9iil0  rAnge  butter#?  dr* 
<4ilt  »le«i»w»iA  HtuMiljr  nautrud 
«Bt  Mountea  in  ball  ivarinAA 
ituitAhie  for  iA>4or  tlriT**.  Meal 
fur  u»e  A«  AAvemeter*  AM«*  «iactliA 
tMni  iKre  (te«rrl|Mtfla  beli>*  ) 


Ma<k<Ko  rtTA «"•  >  SotM*  VaH  Rrk* 

T\-3l)  Uv.V-.\.\il  IS  MT* 

TNiV  7V»«l  I  J 

TNJO  ISi-4»4  JS  J2» 

TNSA  liRWimit)  1  5  4  44 

ATW.  4«  erigMAl  AAdui# 

•  NOTCt;  U  Ahumlaum  <^««trurtl*« 

S>  mhrf  plAiMl  brA*» 
i'  |k«^i(AM  A*  tiarUlAlor  eldAWit  •955 

4i  Mm  diEHte  Boi'liet  mounted  on  unit 
■  «*.*.  ttiiMW  • 

'  IIar  rr«»(Al  iltude  iB>>nAt  for  INIl 


Wl  CARRY  A  LARGE  AND  VARIED 
INVENTORY  WHICH  INCLUDES: 


•  METERS  •  RESISTORS  •  TEST  EQUIfMENT 

•  MOTORS  •  SELSTNS  •  TRANSFORMERS 

•  POTENTIOMETERS  •  SCOPE  ACCES  •  TRANSMITTERS 

•  POWER  PLANTS  •  SHOCK  MOUNTS  •  TUBES 

•  POWER  SUPPLIES  •  SOCKETS  •  WAVEGUIDE 

•  PROJECTION  LAMPS  •  SWITCHES  •  WAVEMETERS 

•  RECORDERS  •  TELEPHONE  EQUIP  •  WIRE 

A  PENNY  POST-CARD  WILL  PUT  YOUR 
NAME  ON  YOUR  MAILING  LIST. 


•  AMPLIFIERS 

•  AN  connectors 

•  CABLE 

•  CAPACITORS 

•  CHOKES 

•  CIRCUIT  BREAKERS 

•  COAX  CONNECTORS 


•  COILS 
•CORDS 

•  CRYSTALS 

•  DELAY  LINES 

•  FILTERS 

•  FUSES 

•  HANDSETS 


•  INVERTERS 

•  JACKS 

•  KLYSTRONS 

•  KNOBS 

•  MAGNETRONS 

•  MAGNETS 

•  MICROPHONES 


ImmAdiaiA  d^hffy  from  ttock  (tobi.  to  prior  tmlo).  Opom  occt  to  rotod 
orparuMottom,  othort  20%  with  ordot  bolonco  COO.  Oti<ot  fOB  Coeorm, 
H.  V.  ood  Mfb/oct  to  ihprtpo  without  ootico. 


10J  02  NORTHERN  BLVD,  CORONA,  N  Y 


TELEPHONES  HICKORY  6  3066  7  8 


ACORN 


SERVES 

SCHOOLS. 

LABS 

INDUSTRIALS- 
SAME  DAY  SERVICE 


OIL 

CONDENSERS 

in  MKI).  S3«  •  M 
1.0«N)  «  IM'  Htaml 
ard  Urari'l 

$1.49 


ATLAS  fAGINC  AND 
TALK-RACK  SPIAKIR 

Nedel  HU-I5V 
Alniru  V  Magnet  C«tm 
pif-te  with  unbreakable 
Ruper  eflW  tent  driver  unit 
l*n«er  12  natta.  imptNl 

aiMa  »  r>biB«  I^nctb  II*, 
diameter  ar  eoi 

umn  15'  LMt  92ti  r* 

,'-H,vr.  $13.95 


RELAYS 


6V6  OUTPUT 
TRANSFORMERS 


tN  V  T  r  U\ll  T  Hllnl'  P..ur  HUBBCLL  ISA  re 
■  -a  10  y*  !%l  i'KH  SKUVU  K  rubber  rahie 

»l-h  a  (I.  .rM  ppta  .  13  *5 

:i%  viik  erler.  kaldtce  V  O  D 

Send  for  POir  GRAM  ' 

POLY-TECH  N.  Y. 

919  Dowaon  Sfroot,  Naw  York  59,  Nt»  York 


TERMS  20\  coak  witk  order.  Rolonct  COD. 
unleta  rotad  All  prtcaa  E  O.B  our  vorakooM 
in  New  York  City  No  ordart  imdar  |2  50. 


« 
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SEAtCHLIGHT  SECTION 


CABLE  -MASTELRAD 


MASPETH  TELEPHONE  6e  RADIO  CORPORATION 


U2  ASHLAND  PLACE 


BROOKLYN  1,  NEW  YORK  MAIN  4  2982  — TWX:  N.  Y.  2-1123 


COMMUNICATION  EQUIPMENT 


W  E  Co  tvpc  CF  21,  4  CKonncI 
V  F  Tek^ropN  CoppKP  Termiiiol 

Teletype  Model  19 — fo9e—  Sending  ^ 
-  Receiving  &  Tope  Ferferating 


Teletype  Model  Id -Sending-  Re 
ceiving  Typing  Reperfofotor  Set 


W  E  Co  Type  S06B  Cordless 
Monitor  Telephone  Switchboord 


We  Buy  &  Self 
TUBULARS— BATHTUBS 
CERAMICONS— RESISTORS 

Trimmrrt,  Spliert,  PoM,  Micos,  etc 

GOULD  GREEN 

2S2  GREfNWICH  ST.  N.  Y.  C.  7 


VACUUM  PUMP 
SALE! 


LINE  VOLTAGE  STABILIZERS 


All  Hpw  MAtsrIftI  OivMMInaW 
M-IM  V  lARut  SO  Cycl*.  IIS  V  Ovtetft.  Unity  P.F. 
Modni  VH  021 — 9S  watts;  each  S1I.00  Mt 
Model  VH  122  70  watts;  each  S15.S0  net 

!•  prtM*  A>«l« 

RAYTHEON  MANUFACTURING  CO. 

Wolttiom  S4,  Moss. 


AMIPtCAN  IIICTPICAL  SALES  CO 
At  I  tth  St  New  Yerli  S,  N 


CLARE  STEPPING  SWITCHES 


Tv f>e  20  BtPi>e.  I 

roll  I2V,  DC 
Lists  at  »AO.;0:  our  low 
price  ilS.iMV.  llrand  new 
In  orlsinal  Uoses— not 
war  Burplua  Quantities 
of  four  tir  more.  tlt.tS 
each.  Sattsfsetiun  cu«r> 


NEOMATICe  INC. 

B7f  Wellesley  Ave.,  Les  Angeles  40,  Col 
ARiieno  3-4197 


NEW  BENDIX 
PUTE  TRANSFORMERS 


These  Units  Seld  Only  en  e  Money  gocli  Guarantee 

RECEIVERS  *'  j";" 


A  limited  supply  of  oriqinal  packed  hlqh 
quality  plote  transformers  are  offered  lor 
sale.  Operatinq  from  200  220/240  —  14> 
S9  40  cycle  lines,  these  fine  units  deliver 
2900VCT  •  4KVA.  Insulotion  tested  at 
SOOOv  ond  we'.qhinq  220  lbs.  each,  they 
represent  a  S500.00  list  value.  Speciolly 
pneed  at  S94.00  eoch  TOB. 


Ca«»wt«  ts  7  S  IS  nefwv  ars  naa  esr^S  w*  ai*a 

I#  m**0r  tvaverstaa  Vr«s  All 

MccoNNELL's  xt 


WESTON  LABORATORIES 

WESTON  93,  MASS. 


Marck,  >950  —  ELECTRONICS 


e  TELEPHONE  CARRIER  e  TELETYPEWRITERS 
e  TELEGRAPH  CARRIER  •  TELEPHONE  SWITCHBOARDS 
e  SPEECH  PLUS  DUPLEX  TELEGRAPH  TERMINALS 


SEARCHLIGHT  SECTION 


TEST  OSCIllATOR  WR.67A 


T^RflDIO  SHnCK^. 


ILKTtMtC 

4  O^ICAi  COMRCtiV^S 


Columbia  Electronics,  Ltd 


MODEL 

ET-8023-D1 

TRANSMITTER 


Iroquescy 

radio  t•l•qrapll  orQQI^Q 

tronamiNor.  Coa 
fiauoaa  trequoncy 
tanqm  ol  to  24 

A2  ofliiiRiOO.  Xaii 
tor  coa  bo  cob 
trortod  to  A2  by 
•ti^bl  aodificot’on 
of  audio  onpLl  or. 

225  wotts  output. 
laput  power  115- 
V1>C.  Hot  coator  * 

•octiOB  lor  RoceiTor  boutiaq.  X< 
coatrol.  with  or  without  Recoivor. 


APR  I  RECEIVER,  uood.  oxcolloal  coodil.oo. 

APR  4  RECEIVER.  uMd,  oxceiUat  coaditioa 
TUNING  UNITS  lor  above,  uood.  oteoUeat  coo 

APR  s'^I^ElVCRS.  utod.  otcolloot  coaditioa. 
SCRSIO  TRANSCnVER:  Complete  with  power 
supply  oad  cryttol.  New. 

MG  I4tH  INVERTER:  $24.50. 

RC411  HANDY  TALKIES. 

APS  4  COMPONENTS:  •  • 

boaee.  )uacl  oa  boi _  ....  . 

omphfier  bosee.  cordt  oad  pluqt. 

PU  7  INVERTERS:  New.  $27.50. 

SROADCAST  EQUIPMENT:  Write  la  lor  iaior 
matioa  reqardiaq  broadcast  coasoles.  coo 
trol  oad  ompl.iiers. 

SCR  52$  FM  RECnVER  4  TRANSMITTER;  coai 

rlete  with  $0  stale  tor  operat.oa  ia  the  20  to 
7  $  Me.  Powered  bv  12  or  24  VDC.  A  liqht. 
portable  set  ior  mobile  or  tiaed  eporatioa. 
VARIAC  TRANSTAT  AMERTRAN:  laput  0  115 
V.  &0  so  cycle;  output  115  V  100  amps.  11.5 
Eva.  $75.00. 

1  222  A  RF  SIGNAL  GENERATOR:  2  baads 
I  cover  from  I  IS  met.  oad  150  220  mcs.  Coa 
I  use  up  to  the  2  honr.oa  c.  110  V.  $0  cycle 
I  bu'lt  ia  power  supply.  New.  $125.00. 


nooA 

FOUR  TRANSMITTERS  IN  ONE 

Caa  be  present  on  4  bonds.  Hot  BFO  or  alol 
on  each  trom  1.5  to  10  mcs.  Osc.llators  are 
all  between  1.5  cnid  5  oics.  ILS  oec.  VR  150 
requlator.  Duller  or  doubler  is  a  SIS  laio 
2  I07*s  IB  porollel.  125  watts  oa  phone  aad 
125  wotts  oa  cm.  modulator  has  4  SLS's  ta 
push  pull  parallel.  Riq  has  telephone  diol 
oa  Iront  ior  select. nq  ony  one  ol  4  troas 
m:tters.  selectinq  phone.  CW.  turamq  heaters 
oa.  ptate  cjrreat,  or  tura'nq  everyihinq  oil. 
Also  hot  remote  control  unit  for  5^^  COO 
remote  operot  on.  Used,  but  in 
eacelleat  coodihon.  With  Remele 


ladicotors.  coatrol 
$00- 1C  inverters. 


Less  Receiver 


TCR 

TRANSMITTIR 


w  remote  coa- 1 
trol  S  channel, 
pro  set  trequea- 
c  es  la  2  to  Me. 
125  Watts  output 
with  A2  or  A2 
emission.  Input 
105  to  125,  or  210 
to  250  volts  at  SO- 
cycle  (5040  cy) 


RAYTHEON 

RECTICHARGER 

W.315S 

Supply 


’urrent  at  a  coa 

_ _  voltaqe  oad  sup 

es  a  storoqe 

j  provid  aq 

'>  AC-DC  power 

system;  No  moviaq  parts: 
No  adlustmeats;  L  te  ol  the  battery  increases 
as  much  as  40^e;  Elimnotei  voltoqe  varia 
tions.  II  12  cells.  22  24  volts  at  2  amp 
output:  Input  $5  120  volts.  $0  cy 
cles;  We.qht  1$0  pounds. 


524  5  Sea  Pedre  St. 

Los  Aaeeles  1).  C 'tit 
Coble  Address  COLCLICT 
•  4eee«it  ettn  ertfer  Rslsare  C.O  0 
All  iteei*  teStect  te  prter  ssle 


BY  POPULAR  DEMAND 


S£NSA  TIONAL  PRICE  CUT 


Tlir  WK  67A  provides  s|>rr<l.  accuracy,  convrni 
vncf,  and  uver  all  dr|>rndability  in  sif^nal  in|ec 
tion  and  elii^nmrnt  work  A  range  switch  allows 
till-  quick  selection  of  three  fixed  frequencies  of 
1500.  hOO.  and  4$S  kr  ..hand  spread  dial  pro 
vides  continuously  variable  fundamental  fre 
queiscif's  from  100  kc  to  30  Me.  plus  useful  bar 
monies  out  to  00  Me.  A<ld  to  this  a  temperature 
comiwnsatcd  oscillator  .st>ecial  signal  in)ection 
probe  both  step  aiwl  vernier  attenuators 
double  shielding  .  .sis  band  drum  dial  with  easy 
to  read,  four  foot  scale  spread  scale  accuracy 
of  *  adjustable  modulation  level  on  internal 
and  external  modulatK'n  positions  power  line 
filter  to  mimmiie  rf  leakage  and  400  cycle  sig 
nal  sourer*— More  features  than  can  he  foursd  in 
most  signal  generators  Shipping  weight.  20  tbs 
f'vqwvAcv  CanitiiiAavt  bom  lOO  k<  »•  20  M< 

Rood  A  too  260  kc.  $<H*d  $  260  650  k«  to^Kl  C 
625  1600  kc  hood  0  I  6  4  7  Me.  Rood  E: 

4  4  12  I  Me,  hood  f  10  5  »  Me 
5(olo  Accurocy.  * 

7  *vd  tcvqwooe.ot  455,  600,  1500  kc 

Ovtav*  Vo>»eqv  (tM5  Cooiiowowsly  «ac*obi«. 

5  MV  *•  I  volt 

Iniocool  Modwto*>On  400  Cp«.  odiwCtoblv  <«om 

0%  to  SOS  I 

f  Rtofooi  Modulol.oo  2  tMS  volt*  roq  loc  20S  mod 
Ai/dio  Outpv’  25  mos  IMS  volH  occotx  >00  000  oKmt 
tr  Outpwi  Impodowcv  10  lOOO  ohmt 
(Voctot  with  ottoovotoc  Mttioq) 

D«mootioo%  to  ■  131^  ■  7*  }  ' 


ivvrniai 


ELECTRONICS I9S0 


Ml 


CLOSE  OUT  SPECIALS 

PHOTO-CELL  AMPLIFIER 

U»V  rn  t»r«Hrr  tvt**  iU*  (ti:n‘fttiimprf*r  on 

<  --H-pMA  **U)l  OJT,  4.^, 

*1.1  \  Ul*»’ 

With  Tub»t  19.35 

Lmi  Tuhm  57  25 

PARABOLIC  REFLECTORS 

n>i  f -r  IZ'h)  Mo.  T'p 

Pi.f  . 52  75 

t-*  «m4 


SCHOOLS  COLLEGES  MANUEACTURCRS 

I'l.*.**  r.  n'Art  ««.  If  ■•■'I  «'i»  •urplu*  ;art» 


Write  tor  oiir  catalog 

AMERICAN  SALES  CO. 

I  W.  47.h  St.  Chicoqo  »,  III. 


PrUM  F.O.B.  Phila.— ChKk  or  M  0..  no  C.0.0  'S. 
PImu*  Inct.  pottat*.  Balance  premptly  refunile^. 


large  stocks  of 

APCS  fusis 

BINDING  POSTS  HARDWARE 
CAill  KNOBS 

CAPACITORS  RIIATS 

ciramicons  resistors 

ceramics  shock 

J*JO*J*'  MOUNTS 

C'JCUIT  SOCKETS 

,  SPAGHETTI 

cons  SWITCHES 

CONTROLS  TRANS 


SEARCHLIGHT  SECTION 


PUISE  TRANSrORMCltS 


Tub*  bos*  plug  In  typ* 


Mm*  *r*  #»•**•»••*  Me#*  *»»••  aaelitf  •eaieart  e«lM  lr#**ler»#f»  ••••<  —  aji**r*M  ca***  Ta*»  era 
A*  m4*i  **a«iii*  tate  aeM*  a«4  «a*  W  a4e#<a4  t#  wa«y  Hteeiii  4ic*rta«te  tM«  eata  te  Lee  paraeeaal 

;i  w  ^  uirarr  U  W  lleatreew  EaeiMieat 


,>1^133^., 


'■?  V>' 

/V'fr.riT 


OTHER  DATA 

— 4.*iMe4at*4>  «iiier*e«al»4  aA4  teala^ 

—  rhrRM-ally  taiatl  MM*u  i«e  •"»»  •  *77*  tfia  ■  I  M-  hlfh 

C»nstM«i*a(  «e  eluf  »■(*  an  a<-lal  faravi — MBia4ih«a  ^e4e«  tio«  .  ^ 

-fh*  t«»a  tieM  UJlM»a  ane  U*;!**'  •••»  M  elac*m*«»  an4  terwinatian 

a4*iMnaflr  at  •  «#•*#  **eaa«re  a**^  wpanertian*  eraa*a<l  int*  <»if  reaarlfif  tap  *f  taPa  ea*a  VhamatK 

—  Tl»aV*Hr*an*»aai»<  aa  hiph  «ra4*  !a*la4  h»p#r»*l  ear#* 

U*«>4  »*  aaai*  at  »»*•  Na**  •  a»*»4a*a  a«4  hiphly  ac^arat*  ftadar  and  Oirartien  tindtnp  faaipaitnt 

, _ Man4a<d  typa*  •  n»analartai*4  b>  i»airlhaaa  Manafactafinp  Caaipany 

I  -  aaantifta*  a  ailaeta-  Fmaiadiata  4*4t«f>«y 

SUGGESTED  USES 

I  --Blacaina  OMiUatar  MaHwilprataf  and  Arap*  CIrrait* 
i.Wha«a.*r  A«(arata  Tiaiina  and  Tuefarinp  art  naca«*ar> 

B—Una*  *ltad  in  eWtait  aapiMatiaa*  far  fan*ra1lfip  law  pownr  and  law  «aHM«  aa«** 
t  ^an  Pa  atad  in  *ir»*H*  atiMftnp  ra»atitian  rata*  fr#M  0  ta  aall  a*ar  I  MC  and  eul*a  width*  ranplna 
ff*a»  dt  Mi«r«*arand  ap 

PRICE  $3.9S  EACH 

RTRV  and  VOURC 

THf  I  N  I  L  t  C  T  R  O  N  I  C  S 

42-44  Cornhill,  Boston  10,  Moss. 

Lafayette  3-2546 


VAST  STOCK 


low  LOSS 
•  AKEltTI 
tNSUlATION 

BP  SO  C  MT  00  M 


tllTERS  TUiES 

'^r#fe  Ui  Yo4tf  tor 

/ffirviertpofe  Qipofe 

^  #  Mia.  Order  $2.S0 

1  CmM  E  ,  N«  r»f*  11,  N.  Y.  WAIbcr  S-0042 


SPOTS  PECIALs! 


DIEHL  •*  DCLCO  MOTORS  | 

Norm  lldv  CO  cf  %  Til  1450  R  P  H  I  «0  j 
M  P  Supplied  with  UrU  150  \  Af  oil 

nUad  cundrnMxl  lo  run  on  ainfte  S4  45 

I  F.  CONVERTER  STRIP 

l'•^t  i,t  AN  •.Tlr*  rr)Ul|imrnt  FKKW 

]»  M'-  l  ur*  l-RArT.  l-ilAO;.  1-itlL  . 

1  *>li.  1-IUSO.  NVw.  with  tul<* 

AMERTRAN  TRANSFORMER 

S  \UI.T  I»«  Amp  PrI  lltS-lll 

515.95 

COMPLETE  KITS  •  ALL  NEW 
a  SPECIAL! 

100  INSULATED  RESISTORS 

HMA  .  ..l..r  ....Irrt  S.  S.  1  t  »»" 

.....r  S..  v.lu-.  .-..m  5,  75 

100  CARBON  NON-INS.  RESISTORS 

HMA  . .  \V-I1  kn..«n  makrr. 

<>o.n,.l-‘"K:.‘"'’'  $0.95 

SO  RE  CHOKE  COILS 

\||  a  -r  r..r  |.latr.  Kfi.l  ItUm.-nl  .Ir.ula 

Ir.-ln.l-p  1...1.  ll.ar  :  Mil  ,  h..k-»  For 

$1.45 

so  MICA  CONDENSERS 

Ovnr  20  valuaa.  In^  ailver  mira  re 

types.  Complete  Kit  . 

2S  PRECISION  WIRE  WOUND  RESISTORS 

\\  fll  known  hrandn.  Inc  over  20  $1.95 

VOLUME  CONTROL  KIT 

15  lypen.  IH'  carbon  Hn>I  wire  wound  S.D 

$1.95 


so  CERAMIC  CONDENSERS 


SO  BY  PASS  CONDENSERS 

Tubular,  Hakelite  mt»ldej.  etc 
VMluF'n  Kc.r  all  purp<>e*-ii. 


20  ELECTROLYTIC  CONDENSERS 

Tubular  with  b-udn  KP  ly|>ee,  ONLY 
upright  mount  .Ml  iiopular  num-  ra  dC 

bTH  Eil'Ali.^N  rr.KIr . |4.AJ 

Cherk  thi*  terrific  bay' 


■  THE  ELECTRIC  SPOT 

112  S.  tlth  St.  PE  S-9140  Philo.  7,  Po. 


Wrtto  tot  FlT4n  pulu  tromtormon,  ca.«i 
titNoR.,  otc. 

AN  CONNECTORS 

7S6  DiHtrtnt  Typtt  in  Stock 
HAROLD  H.  POWELL 

412  Arch  St.  PhoiM 

Philo  4.  Po  MA.  7-54S0 


Mofch,  1950— ELECTRONICS 


SEARCHLIGHT  SECTION 


BRAND  NEW 
RADAR  SPECIALS 

APS4  BadoaM  tU.M  m 

J  (4  ABS4  JunctioB  Bex  .  S25dM  ee 

AT  MA  AFT  Anteaaa  lot  ArB4  UJO  oo 

AT4«  AFB  4  Aaieoaa  M.M  eo 

AIRCRAFT  RADIO 
EQUIPMENT  and  TEST 
SETS 

1  H  UHT  Siq.  G*a.  (liacond.)  S200  00 

Aft  ARM  1  TMt  S«l  lor  ARC  3  ISO.OO  Mt 
RC  STO  H  73  MC  OSC.  3».00 

A  $0  Fhaatom  Aatonna  100  w.  200  kc— 
12mc.  15.00  oa 

A  li  Rbantom  ADtonoo  with  ftpoctal  R  F 
Motor,  lor  tootiaq  Gibooa  GirU  15.00  oc 
1  100  Toat  Sot  tor  ARN  7  or  2$f  Co'np. 

•50.00  oot 

BE  17  Toot  lad.  315.00 

1  131  Toot  Motor  lor  SCR  522  12.00  oa 


TS  lOA  APN  Altimotor  Dolay  Liao  40.00  oot 
TS  It  APN  AlUmotor  Toot  Sot  24  o  AN 
APN  I  125.00  oot 

TS  ItX  APN  Altunotor  Toot  12  o  AN  APN  1 
150.00  oot 

TSAO  U  Toot  Motor  lor  AN  ARC  1  12.00  oa 

!  ••  Toot  Sot  35.00 

RC-54  Toot  Sot  for  ARC  5  or  274  N 
Rocoivoro  150.00  oot 

RC  55  Toot  Sot  for  ARC  S  or  274  N  Trono 
mittoro  250.00  oot 

1  35  UHF  Fiold  Stroaqth  lad.  (100  150  MC) 

35.00 

BC30t  Froq.  Motor  .  349.00 

Modol  GP-7  Traaomittor,  eomploto.  Brand 
now.  all  tunmq  uaito  3100.00 

W.  E.  Typo  27B  Markor  Hocoivoro  12  v 
(eomploto  and  roconditionodl  .  150. 00  oot 
Boodix  RTA  IB  Tranomittor  only  (rocond. 

L.  N.)  500.00  oa 

Somo  of  tho  obovo  Toot  Soto  oro  ono  o(  a 
kmd  in  stock. 

Aloo  in  otock:  AN/ARC  1.  AN  ARCS.  AN 
ART  13.  BC  343.  AN  ARN  7.  MN  23.  SCR 
269  G.  RL41.  RL^2.  RC  103.  ARN  5.  522. 
274  N.  ARC  5. 

LARGEST  DYNAMOTOR  LIST 
AT  LOWEST  PRICES 


DM  T3  (24V)  .  5  2.03 

OV-2  ARR.I  (24V)  3.00 
0M.12  A2  (12V)..  12.00 
OM-ti  (24V)  5.00 


DM  24  M.'Olt  (I2V|  10  00 
OM24lM»Att  ...  3.00 
Pl-7i  (24V)  10.00 

O.IOI  (APN.24V)  ta 

5  00 

O  iOl  (APN-I  12V) 

10  00 

PE  94.C  (S22  24V)  S  00 
PC-WI  (S22  12V)  20.04 

OA  .'A  (Bondti  TA  2J) 

25  00 

OA  lA  (MN  24  24V) 

10  00 

0A.IB(MN.2AI2V)  10.00 


DM. 13  (MN-23  i2V) 

$10  00 

0V.2I  ARC-3  ...  10  00 

OV.22ARC.3..  7  00 

OM.53  A  (24V>  m  5  00 
DM-SI  AZ  (12V)  ro  ) 
12.00 

PE-80  »  Alt  <7IV)  )  «M 

PE-B4  AZ  w  tilt  (12V) 

12  00 

DY-12  ART-13  m  A  t 

5J  00 

DV  12  ART  13  I  Air 

IS  00 

60  77  (12V  10  00 

PE  I03  lnv#rtrr  (12V) 

SO  00 

MG  I4Y  H  Invortw  (2tV) 

30  on 

OA  IF  BENOIX  20  00 


ABOVE  MATERIAL  ALL  BRAND  NEW  IN 
MANUFACTURERS  ORIGINAL  BOXES.  DE 
LIVERY  STOeX,  SUBJECT  TO  OMISSIONS. 
CORRECTIONS.  PRIOR  SALE. 

LARGE  INVENTORY  "AN  ,  CANNON, 
"ARC"  AND  BREEZE  CONNECTORS  SEND 
US  YOUR  REQUIREMENTS  FOR  FAST 
QUOTATIONS. 

AIRCRAFT  RADIO 
INDUSTRIES 

780  Stole  Street,  New  Haven,  Conn. 
NYC  OfticA — 274  Modi%on  Avt 
Lfiiriqtoa  2*4254 


NEW 


U.  S.  GOV'T. 
SURPLUS 


GUARANTEED 


CONDENSERS 


Ohmo  woti  *•  I  fHimo  waft  *a 

2  TJh  34AA||4A  |M>  33^ 

3  KM)  j  00 


3  5«)  1/4 

13  25  AM 

10  KX)  2  70 

11  25  Aa 


40  25  AN 

»•  'm  I  /4  /###  .5i>  I  24 

750  I7.AA  /4aa  KM)  i.AA 

ao  25  Aa  iaoa  25  an 

75  150  5  M  jiaaa  i<io  /  a* 

M  .50  1/4  iAaa  50  1/4 

N3  .VM>  7  A#  MM  2.5  AN 


BATHTUBS 


SELECTOR 

SWITCHES 

lleik  Typa  la 

1  tukfUtr  3  /A 

1  (>akrnt4>  J| 

1  cArantlc  .58 

3  hakHltr  aa 

1  crrunlc  .4A 

2  hak^lltr  4A 

2  Gakelltr  84 

2  bNkrilU  A4 

2  rrraiiiir  84 

2  I'rramir  8A 

n  liakrllt*-  I  AN 

.5  r^antlr  I  4A 

t  l•Nkr|tl«•  78 

4  bakt-KU  An 

V  ranut  * 


ALWAYS  BUY 

TYRE  50c  M. 


I/A  8  A*  In* 
I8Il  I  I  4* 
I8K  1*1  8  3  )•* 


84Il  in*  3  A* 

78K  5  13*  7  in* 

Mk.  12*  14' 

IMk  I  A'*  1  2*f 


•  5  N'  I  rt 

TYPE  "JJ" 

na  ohalf  • 


«»hma  ahaf 

IMK  IMk  I  A* 
IMk  IMK  1  i* 
MOR  IMK  1  4* 


.l8aK  8Ma  3  8* 

.»8aK  /8K  4  in' 

8Mk  8MK  9-1  8 
8MK  78K  I  '£• 
Iftwi  ImrC  3  A* 


TYPE  "JJi" 

J3K  /MK  /AK 
48K  17  K  J8M 
7MK  7MK  7MK 
78aK  784K  78#K 
•MK  HMK  AMK 
I  maC  I  mei  I  ma 
•jHarwrtrtvfC  ol*»l. 


Coox  Coblo  Cofinoctort 


AA  I  Connectors 


“AN  ”  CONNECTORS 

LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 

Son4  yaar  smo*  a«4  IH  aa  oaata 


H  H4>>2n4  lire  .83 

SI*  t’(i.|09  U  l*lu<  48 

Ootfl  Areoant*  to  ItotH  Cancarni 
Prieaa  not  FOB  oar  arkta  MVC. 

3aa3  lor  aar  Catolof 


ALEXANDER  MOGULL  CO.,  INC. 

161  Woshingfon  St.,  N.  Y.  6,  N.  Y.  WOrth  4  0-65 


Brand  New  -  Original  Crate  &  Carton 
$1500.00  G.  E.  No.  910  Projection  T.  V.  Receiver 

with  FM>AM  and  short  wave  radio 

43  Tubes: — 540-1620  KC  Standard 

9.4  12.1  MC,  S.W.— 2  bands  p,ice  only 

42-108  MC,  F.M.— 2  bandB 
a  Screen  Size:  18"x24" 

a  Schmidt  Optical  System  ^  . 

a  5TP4  Picture  Tube  - 

a  Complete  with  AM  &  FM  Antenna,  &  Connecting  Cablet 
a  Includes  2  G.E.  12"  P/4.  Speakers 
a  25  Watts  Max.  Audio  Output 

Just  the  Thing  lor  Custom  Installation 

FS-2259,  F.lectronicj 
310  W  42nd  St..  New  York  18.  N.  Y. 


1 


SEARCHLIGHT  SECTION 


SOUNDTRONiCS  SPECIALS 


SOUNDTRONICS  LABS. 

632  Arch  St.,  Phila.  6,  Pa.  MA  7-27  75 


A.  C.  POWER  ANYWHERE 

with  Kotelifht  PlanM 
■1(4  G«McratoM 

**'**'*T^^/  CONVERTERS 


jilCOROSMmMMiMM 


SENSATIONAL  VALUES 

•  TCft  12  Pros  t  I  ••  l2IICt 

•ranR  •ttR  MOVAC  R— r  »«RRly.  •psrat- 
*M  Aci»»Knai  rvAiplH*  f»r  tr»a«c**v«r 

saso.oo 

•  Ttt-li  TrAUMMtttar  AHA  eaatm  CACA  AA 
•tA«R  h««  RrraeI  racRaR  #^^U.UU 


Oda  ISR  Wan,  ns  > 

t>  i'  ntMM.  ns 

A  C  (MJTRUl  IS.’  • 
Ttrr*  1  S  KW  nu  V  .l 
D.C  IfIRUT.  ns  Y»l 
AC.  output.  M 


EXTtA  SPECIAL  VALUES 

LICTURI  Tvri  6ALVAM0MfTII 

•  OC  AaHraa  V««t  •  t«Al*  S  •  S 

•  LaairAaRa  aifA  (Aotita 

•  OIMlUtlOIIR  Itr  L«  ■  U'y'  M  ■  W 

mt$'f  L»mtm  f«2lis  CAfl  AA 

•  flAflO  Hlw— ATfCIAL  #OO.W 

iHarli**  Amrim  T«tA  CRA«t  G*arR  NATArRAP  ll•4•4 
AWl  M  Tvla  P  lA«lt  G'ARIi  Ot  M.lhoAiAtAr  IaaR* 

‘a*  I***  ■  r  A-  tr 

«»Avt«  *.*  I'  .*  1'  A'  kAl#  Ra»r*  2  SRI  S 
MA  WrHlAR  Daap  -  RpAflMAAA**  ClArA  aa  arpA 
m0tm  CAr««AR>ARA  ram  aa  ARfR  CaaiRIa<» 

A«tR  P«A»  PtllA*  RrapAi*  MaIat  |a*  CIiapIi  a*p 


SOUND  ON  EILM 


srtciALS 

TiANSMITTlNG  MICA 
AlftOVOX 

tai.:S  UP  i»  f'  \  IN' 


SymrApr  Am^llPiRf  tRf 
GfMlKAl  RAOAK  USE 

A  Ami»  <  W  IMiu.  « 

I  \  I  R«.»«r.  RO  fi.  MffuA:  . 
^*r  A  1  Rffl  '^A  •|irA<t 
«Ha>v««i  AtA  P^ult  1  70  •  1 


MOTOR  GENERATOR  SETS 

rhA  Wat*.  12R  Volt  1>  C.  output.  bp  • 

>  ptiA*r  A  r  11'.  ISO  Volt  M  -tur  t24R.M 
IiMai  W*ri  Mv  V««U  AC.  OoOArAtor.  drivAfi 
nil  \.  j!.  iM  si.Har . ....mt M 


rv  i<Rt  «n.|«i  |M  l|o>i  V 

u  IS  \t'  (.1.  .1 

n  1  V.iitA  In’  Nun  i 

0  2.V«nVnltA  In'  Hln)(*ra  S 

vltn  \>>lt  MuUtpiWT 
rv  ft  K\  |M  i>  10  M  SIM'  a 
IMi  \<  IIA  IN’  Ifovt  T 


SELECTOR  UNIT 


‘P.  •ml  "ib^Art  to  prior  tAlA 
iufaft«rAr«  ml  MAftriral  mRrIttAAnr  NRRA  1931 


105  Matlicld  Avenue 
Monkafo,  Minnetoto 


TIMf  DtL*r  SWITCHtS 

1  S»  ■  .1  .  »  IjX  'r»  A 


10  CM  ROTATING  ANTfNNA 


ftTO  WIHCWOONO  CONTROLS  I  K  S  K 
K  K  -  .  l■■Hl(•  vlnf'*  2»R  «■ 


RTilArt  ptRfnptlv  filled  oil  pncrt  f  0  t  Bo^roA.  Mq«%  Send 
«r9At  iTAt  COO  drpoitt  rrqwirrd  oa  rM  COO  ordrrt 


COMET  ELECTRONIC  SALES  CO. 

22  WASHINGTON  ST  BRIGHTON  JS,  MASS 

RfACON  2  7103 


INQUIRIES  9R0M 
OlALIRS,  SCHOOLS 
AND  industrial 
fiRMS  INVITED 


POP  BRAND  BALLAST  TUBES  <'K« 
llM’ll  Kin  K  'i  I'  lt.  Ml'  Mr 


FOR  SALE 

Stem  opd  SeoliAB  MocHmet,  vocuum 
pumpt.  Button  Stem,  tlorc  ond  ei- 
Koutt  mocKines.  Mofiy  others 

HAYDU  BROTHERS 

RLAINPIILO  N  i 


D  C  MICROAMMETERS 

A  tAR  UA  I*  •()  <•  r  IN  »  $R 

•  lf«R  tia  S”  a.)  te.R..  |m  i  vn 


PRECISION 

PORTABLE  INSTRUMENTS 


PATCH  CORDS 

A  foRt  rubber  covered  t«o  roAductor  tiasel 
«.tb  Western  Electric  Tppe  74IA  plug  ot  eocb 
r***!  Price  S4  10  cOcR 

Wrstera  Etectr>c  741  A  plugs  Price  S2  00  rocb 
MASPCTH  TELEPHONE  4  RADIO 
CORPORATION 

1 13  AtAlsMR  Ptarr  BraoRIr*  I  N  Y 


COMPUTER  CONDENSERS 

Precision  Polystyrene  D161270 
Low  Retentivity.  Low  Temp.  Coel 
10  M  F..  200  V  D.C. 


Preeition  ElectrKol  Intfrument  Co 
144  GroM  StrRRt  New  TRrb  IS,  N  Y 
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SEARCHLIGHT  SECTION 


fu'H  TITB  4P8  I  APS  «  BO  •  9mKh  ll»dAr« 

( 

APR  1  Mtd  APR  «  Ufrmittn  *1111  TUniaf  I’att* 
l>P-kt  tnr«rtl(»  rv»S«r 
TS  Si  APO  4  TmI  tM 

W  C  COMPUTIN  POTCNTlOMCTIRt 
t>  irtMl  U-r«54S  D  17M4S  l>  t7<iS44 

D  irtsa  .  •  tit  M 

list  UASMcrattft  «  t*s  m 


Aft 

MAS— II  CtetMt  PfiMlt 
SStIA— II  I'uMtAft  MftN 
MIA-  I  (  MtATt  KAKA;* 

S't!^  -  )  t'oMtMl  liAlflllMtti 


BATHTUB  CONDENSERS  m.*** 


LERU  LABORATORIES.  INC. 

360  Bl«*ck*r  St.  Ntw  York  1 

OR  5-352$ 


WESTINGHOUSE 
HIPERSIL  CORES 


OVER  40.000  UNITS  IN  20  DIMEN 
SIONS,  SEVERAL  GAUGES;  UP  TO 
11.000  UNITS  IN  SOME  SIZES.  AVAIL¬ 
ABLE  FOR  IMMEDIATE  DELIVERY. 
SEND  FOR  LIST  WITH  COMPLETE 
DESCRIPTIONS. 

RAYTHEON  MFG.  CO. 

Syrplut  5olc(  Dept.,  Wolthom,  Mats. 
Te/  Waltham  5  SMO — fit  2 


MISCELLANfOUS  SPECIALS 


OIL  CONDENSERS 


MICA  CONDENSERS 


IRESSCO 

ELECTRONIC  A  ELECTRICAL 
SUPPLIERS 

LABORATORY  A  INDUSTRIAL 
AMPHfRiOL  '  C«NHfrter«  A  TmM  |iH« 
APIfZON  Hit**  V«<uum  OtU  A 
RIODLI  Mpttprt  4  In.tnitvtvnt* 

CAPACITOAI’  MandATt  Bran! 
cutler  hammer  *  Of  Kf* 

GENERAL  ELECTRIC  P.i>du(t$ 

HARVEY  HURBELL  Wirina  Of«trf« 
iONEIL  "Flttmts  A  Pli*t$ 

WICROSWITCH  Swttrhf* 
fiENMTIVE  RESEARCH  LaI  luttr 
NLJPERIOB**‘P«*ffYtat« 

WEITINGHOUHE  'Inttrwmfnt*.  OMtvfs 
S^nd  for  Loftst  Bufltftn 

INDUSTRIAL  RADIO  ENGINEERING 
SUPPLY  A  SERVICE  CO 

2S1  Imt  12  Stmt  No  Tork  16,  N  Y 


SILVER  MICA  CONDENSERS 


SIGNAL  GENERATORS 


GENCRAL  RADIO  Mi  C  .  SAW  M 

4i*«tnmtrr4  Ilk*  N.ir  <‘.>«dtlt<itl 
GENERAL  RADIO  40}  A  100  M 

Ptf^wE  np*rtittmt  (NtAili/MM 

BOONTON  IMA  ...  IS  M 

f.Uf  Nfv  *tf*i*t  n‘»4$ 

PEER  INCORPORATED,  BtntoA  Horbor  Mtcb 


Infra  R»d  Imasin  CoBVRrlnr  Tub#  (British) 
to  inako  "Snooporscopos.'*  '’Smporscopos,'* 
ood  othor  dsticos  that  soo  in  ths  dark. 
Hat  many  usslul  industrial  applications. 
Oporatos  with  lOTtsihlo  infra  rod  roys. 
without  sconaiM  or  omphtiors.  So#  arhcl# 
in  NoTomhor  ‘XLECTRONICS**  and  Octohor 
"RADIO  CRAFT.**  Suppliod  with  tochmcal 
data  and  diaqroms.  Ctory  tuho  quoran 
tood! 

$5  00  oack  «  FOR  525  00 

TELCMARINC 

COMMUNICATION  COMPANY 

2(0  Nuitk  Av.  N  Y  I,  N  Y. 

PA  LOnpacr*  4  44*0- > 


Any  quantities  of  new  or  used 
Electronic  Surplus  Equipment: 

APN.9,  RTA-11,  TS-67.  TS-170 

ARC-1,  ARC  3,  ART.13,  IC-221. 
BC-348.  SCR-S22,  ttc. 

Slot*  Condition  and  tatl  fticp 


1—208 

FM  SIGNAL  GENERATORS 

FOR  SALE — Cuorantead 


G.E.  SENSITIVE  RELAYS 


MINE  DETECTORS 

SCR  62S,  NEW,  EXPORT  PACKED 

With  Spar*  Porta.  loilruction  Booka  Etc. 
100  ATOilofala  r.O  B.  Naw  York  144  •<>. 


COIL  —  2000  ohm.  Pulla  la  oa  IB  aulbararta  DC  (1  MA) 
CONTACTS  »  8PDT.  diam.t.r,  pu.a  ail..r. 

C*alar  pt.al  atmalufa.  malar  typa  apriag.  Saalad  ia  iaarl  gaa 
^lad.  2)/|  diomalar.  alummum  caaa.  Sloadard  fav#  pia  baaa. 
Ongiaal  aaalad  baaaa.  Saad  12.00  lor  poatpatd  aampla. 
MABRItON  RADIO  CORPORATION  .  liMyatrM  Mga  0«rt- 
10  Waat  Braadway,  New  Yark  7,  Naw  Yark  .  BArrtay  7-7777 
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M 

V 

I 

»<.!•«  I 

VI  III 
H>  lun 

in  114  uft 

1171  7 
|I7N7<;T 
ll7r7€jT 
117/1 
1I77M.T 
ll7/7<iT 
1117V  I 
(  V  UK 

m 

»r.l44  4 

1<.I7J  I 

I 

1*VH  VTl 
111  V14« 
ItXitH 
VVftillV 
117  V 
111 

IMIH 

IVVII 

IKIH 


7M.V  B 

71«V 

71%V 

71^ 

7**V 

%0I 


rill 

mi  II 
HXll 
PJll  < »  M 
144.  M  i4 
IV  V4 
1VV<  ft 
iVH* 
IVBCM 
IVI  M.7 
1VW44.I 

Iftv  V 

iv/ft 

lV/44.1 
14. /7V 

mn? 


IHftIcn  Tijm 

Hull  a  l!V«Fll«»C 
l.lie  r«»mplete 
m  V4llftV  Bulb 
(•r  Ne«»a  Bulb 

1  bir  4V 

l>l  Mid# 

I  amps 
ft.  11.  14.  411 
ftftV  la  IHf 
Xtal  |)1«mS#« 
IMI  44 

ISIIV  I  M 

IMIH  I  44 

IMI  114 

IMJ  1. 14 

IMIV  I  M 

IMIH  144 

IMft  lft4 

IM7  175 

IMft  51 

IMft  1  74 

IN41  I  1ft 

1S44  lift 

IN4ft  I  M 

INftfl  1  1ft 

INftI  I  •« 


l•H^4  !•  4ft 

linrr  II  44 

ll<;pl  44  4ft 

ii<;p7  ift  •• 

IJJP4  M  7ft 

I1KP4  14  75 

IllPft  14  4ft 

IKJPI  »7  •• 

IftVPft  ftft  •• 

4ftl  lift 

4ftft  1  4ft 

41ft  .IftPI  4  41 

411  ftft  4ft 

414  4ft  •• 

1  untar  HutM 
UXft47  144 

14X471  1  4ft 

IftftftiftC.l  144 

Iftftaftft  1  ftft 

IftftftftI  1  ftft 

ftftft4ft.l  1  ftft 

Hallaat 

IPt  4ft 

PM  •  ftft 

P\f4  4ft 


Vlln.Tuha 
Order  tS 


COMTABT  VOLTAGf  RCGULATOPS 
501. A  CM«t  V  Rat  Uftb  Cat  Ini'f 

l‘.=rV  7KW  1' 

iK  t  •>nM  ln\  1%  lUa  I.N  O  '  Kam.. 
V.«  I  ('..at  t'Aft  >  »irar..r  tlftlftO 
GfN  life  Caart  V'Raf  InH  9  •..!  A 


PRCCI&tOli  RC5I5T0RS— 

Ovar  7'  •  Miliiaa 

Wa  Snip  Trpaa  la  iito(  k  p  I  tu  9*PAft  ohma, 
ra.  2S<:  iO  far  |i.9t 
tiX'K  tn  »»)K  ohm«.  fa.  lit:  10  far  $2  40 
I  to  r.  MrcohRi*  Ca.  70t:  10  far  IS. 00 
Varuum  PracUfaa  H  Valt  Raaittart 
Mrr'hma  —  .13  4/ Tl/.M' Oi*'l 

1  1  i  STS'  Arev  Ca.  H;  10/17,50 

Hi  Valf  HI  Fraq  Raaittora 
VIVT  3*i  Mo*  'W  r  'K«  tl  00;  lO'fO.ftO 
MV  V  or  10  Mr<  lOW.  !  'KV  tl.4t:  I  tiO 
17  Mrg  lc)W/lf>KV.  .  $1  40;  0  $10 

MV/,  M.*a'3«>vv  SSKV.  .  ft  00:  O/XIO. 
MVi:  .V)  M  k  SOW  4  'KV.  $1  90:  O/llO. 

HIV  HlFrat  Prariiiaa  Raalrtar 
MK«'l»  1  M<>c  iKr  KM;  O'SIO 

WVV  3i*  M«a  S<*KV  >ft<4  $19  «S 

Oavan  4  IRC  Atteauatara 
Iftial  T  '‘hM>  r.m»  2«‘  p..a  $2  90 

Mti  ,hm'  j-h,  |l  44 

Rh«ftitat  *11  ..f,m  '-  VV  Kn'h  A  p!a»r  094 
Rkat^tatr  25  Wa««  J’-p  r.-- 

•nk:  3  far  904 


Klarwara  ■  t  t5V  Ou  cyr  Iwaf 

1> . 4  n.a  ''‘  tri  H.^nia  4  '.ftma 

t  .  V  >  '  !  IV.  a  >i  ->0  3A  ('•>!  $4  95 

*  ■  Tna.  ta  •»  U  t  %1  HlVinm  119* 

il.M  ip*»ma.  Sx«Sr/lA.  ftV 
it  I  t  M  V  in.  $2  M 

111*..,,  a  ^  I  **,  impfr  ft  13 

11  A  tlS«  t.  4  S-tn  K  M.  10.  $tO  M 

il  -v  oii-a  V  ft  **  ft  3a  «  3f/U  $2  39 

.  •Mil  Af  iVftNiV  lihirf  Oj*A  OI  $<095 
It  .  in.t  10  ma  '»r  4ft0^r«  h>ma  t  m1  M4 
1\  V  :  ■  V  la  VVt.ta  ifor  «  TS  V  ^  $7  9$ 

■3  ft*  •«  13  V  •  -I  H.Vlna  $1  49 

*  '  Wt  13  V  I'-I-I  lUttlMM.n  $.3  29 

a  ^  t  4\  r>t  ft  V  (Vl  iiiVin*  K  *9 

ft  Ui*  >  r.A  (  Mil  MiV  n.  $1.39 

oa  CONOCNStR  SPCCIALS 

It'  m'  t  i-1.  ttU.  MITK»..  VV  f  tprr 
KH'  I  4  "l  •t  il'  4S  to  4‘.‘i*.  <l‘*l  I  1* 

h  .  1  2  far  «*04 

3t'i  1  tnM  Si'O'fttr  Tt'TM  Mfr  ( 

.*KT  (.1.1  li  .  M  2  far  $2  M 

too  W«tr  ftOO  Wtda 

1  3  mf  I  7  far  $1  .'  I  30  tar  $i 

iOO  W»d«  V  m'  1  •  far  $i 

I  mM  12  far  $i  3«  '•  mM  25  far  $l 

3  ntf  1  5  far  K  3i  3'  m'.t  0  far  $i 

4  inM  lfar$i  'll  i  S  n.'i  15  far  $i 

4  fti'  l  2  far  $1  St  )  mM  0  far  $i 

3fl  n>'i  I2far$t  U  33  mf.l  12  far  $1 

't\m't  lOfarK  .tl  mf.l  •  far  $1 

500  W«0«  I  1000  WvOa 

*  1  mM  .  .  10  far  $1  0  I  mM  . .  .4  far  $1 

1  m.M  •  far  II  I  OtSmM  .Sfartl 


’  WiMtamtan'*  15  Watlt 
Hi  Fi  Kit 

111  rt.  It'K-'  •‘th 

fa-  Tl.  I  VI.  F'Af  Kl. 
I>r''  -Ii.  n*rrt.  A  0*h.T  a|>p)i 
ra'i  -n*  With  H<  V  rha«- 
««.  leaa  Ouipt  Xfnrmar 
Writa  for  t>MA.  $19.99 


viftKi 


SEARCHLIGHT  SECTION 


TESTED  and 
GUARANTEED 


TUBES 


for 

NEW 


|4V7  I1B7  07 
I4V97  ft* 


S*  *W 

IIOV  15 

VVattba  <  7 
7VV  IIOV  04 

Med  Vra« 

Hftae 

IVW  115V  OA 

IVVV  liSV  OA 

Ne«»«  Bulba 
NP.l  100 

btr  1.40 

Nft.lO  441  .11 

Sill  .55 

NOAV  .14 


ftVOM  41 

*3V44.r  71 

*VA7f.  47 

ftl4  54 

tVMrr  4A 

•  VMi  45 

4/71.  I  00 

4/V5f;  *7 

7V4  XXI  57 

7VV  45 

7  V*  4* 

7V7  44 

7VA  *4 

7VP7  70 

7Vf»7  ft4 

7H4  55 

7H5  70 

7H*  VA 

7H7  V7 

:HA  70 

7<  4  IIOIV  M 
7f  V  49 

7<  4  *9 


1911  114 

19  14  4  50 

19  14  91149  4  00 


ff 


A 


T 


THAT'S 

A 

BUY 


Til  HC>.(T  lica  (UllanKE 
S]  MIT.  010(1  10  1  Hie 
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M.OM  Okma  ftt  Valt  ■  C. 
lOM  Okma  par  Vatt  A  C. 

VOlTAtC  RANCIS:  0  317^  MO  1700  6000 
AC  6  DC 


CURRENT  RAHSE6  0170  microampa 

0  1  7  17  170  1700  MA  • 
0  17  Ampa  0  C 

RISItTANCE  RANCES  0  6000  ROOM  Olims 
0  6  60  Moiobmt 
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o  4H*  ondo  anflo  motor 
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e  Only  two  pm  jockt  lor  all  atandard  rangea 
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The  new  RCA-5831  has  a  conservative  500-kw  output* 
with  less  than  2-kw  grid  drive! 


ImaCiINK  a  Tl’HI-  just  a  «haiic  over  inchev  Ionic  and  *>  inches 
in  diamricr  chat  handlev  wiih  hi|ch  cHiciency  an  input  of  6A0 
kilim aits'  in  continuous  commercial  service  .  .  .  that,  then,  is 
the  new  and  revolutionary  1  super-power  brum  trioJe 

— iippinK  the  scales  at  a  mere  1  AA  pounds! 

This  new  luhe  can  he  operated  with  maximum  rated  plate 
voliaice  and  plate  input  at  frequencies  up  ihrou|ch  the  AM 
broadcast  hand  and  much  hiicher.  I'he  limitations  for  opera¬ 
tion  at  the  higher  frequencies  have  not  yet  been  determined, 
but  we  will  welcome  requests  for  information  on  specihe 
applications. 

The  K(  .A- AH  A I  is  unique  in  that  it  features  a  symmetrical 
array  of  unit  electron-optical  systems  embodying  a  mechanical 
structure  which  permits  close  spacing  and  accurate  alignment 
of  the  electrodes  to  a  tlegree  unusual  in  high  power  lubes. 
IXicis  for  waier-OMiling  the  plate  and  beam-forming  cylinder 
are  built-in  and  have  simplihed  hose  connections.  The  grid- 
terminal  Hange  employs  a  waier-ciMiled  connector.  Because  of 
the  electron-optical  principles  incorporated  in  us  design,  the 


AHAl  has  low  grid  current  and  hence  requires  unusually  low 
driving  power. 

<  >iher  features  of  the  K(.'.A-AHAI  include  a  multi-strand,  ihori- 
aied-tungsten  filament  for  economical  operation  as  well  as 
high  emission  capability,  and  low-inductance  rf  leads  and 
flange  terminals. 

A  technical  bulletin  covering  the  K(!A-AHAI  in  more  detail, 
is  available  from  K(!.A  (Commercial  Fngineering,  Section  (  t^K, 
Harrison,  \.  I.  *Uwwaiilw«a  claw  c  vwvica 


...the  ICA-S67S  “PancH-TyM"  Tried*  far  UHr 

eppiketlens:  K(  .A-A6''A  is  a  new  medium-niu 
inode  employing  a  double-ended  cuaxial  clec- 
irode  siruciure,  lor  use  in  grounded-gnd  ctrcuils. 
As  a  local  oscillator,  it  w  ill  deliver  a  power  output 
of  A'A  niilliwaflv  at  1  'tlO  ,Mc.  and  ahviul  At>  milli¬ 
watts  at  AOUO  .Me. 


See  the  new  RCA-S831  at  the  RCA  Eihibit,  I.R.E. 
Nationol  Convention,  Grand  Central  Palace,  N.V.C.,  March  6-9. 
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